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hodc mudi duoc dung cua chung, trong d6 R!, R? va n c6 nghia bat ky nhu dugc néu ¢ trén
trong phan mo ta; quy trinh diéu ché chiing va mé ta viéc sir dung ching lam chét chong
tang sinh va/hodc giét té bao. Sang ché con dé cap dén dong tinh thé cua hop chat nay va
dugc pham chira hop chét hodc dong tinh thé nay.
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Linh vire k¥ thuit dwoe dé cap

Sang ché @& cap dén hop chét triazolopyridazin (TPDZ) d3 duoc thé nhét dinh
hodc mubi dugc dung clia ching, ma mang hoat tinh chdng ung thu va do d6 hitu dung
trong phuong phap diéu tri bénh cho co thé ngudi hodc dong vat. Sang ché con dé cap
dén quy trinh san xuét hop chit TPDZ nay, dong tinh thé cia hop chat nay va dugc
phim chira hop chit hodc mudi duge dung cia chung hodc dong tinh thé nay, va mo ta
phuong phép diéu tri bénh ung thu ¢ dong vit mau néng ching han nhu nguoi. Séng
ché ciing d& cap dén hop chat TPDZ ma 14 chét e ché ciia mot hodc nhidu protein

chira bromodomain, cu thé 13 ho BET cta protein chira bromodomain.
Tinh trang ky thuit ciia sang ché

Protein chira bromodomain c6 lién quan téi nhiéu bénh khac nhau va duoc dic
biét quan tdm lam dich tri liéu. Bromodomain 13 nép gip céu triuc duge bao toan cao
ma nhén dién céc gde lysin duge axetyl hoa va dugc tim thiy & protein da mién 16n ¢6
lién quan dén sy kiém soat phién ma t§ chirc lai chit nhidm séc, hoat tinh metyl hodc
axetyltransferaza hoic helicaza. Ho BET ctia protein chita bromodomain gdm c¢6 bén
thanh phan (BRD2, BRD3, BRD4, va BRDt) ma déu thé hién kién tric mién chung
clia cdc bromodomain néi dudi nhau dau tn cing N c6 kha ning lién két v6i gbc lysin
dugc axetyl héa trong histon va yéu t6 phién ma. BRD4 déng vai trd quan trong trong
su diéu hoa phién ma gen nhu duoc chimg minh béi su két hop ciia n6 véi yéu té kéo
dai phién ma duong b (pTEFb) (Jang et al. Mol. Cell, 2005, 19, 523-534), dong yéu tb
phién ma chung Mediator (Chiang, F1000 Biol. Rep, 2009, 1, 98), yéu t6 tién viém dic
hiéu NFkB (Huang et al. Mol. Cell Biol. 2009, 29, 1375-1387) va chit diéu hoa phién
mi dugc ma héa béi virut (You et al. Cell, 2004, 117, 349-360). P4 quan sat thiy ring
BRD4 c6 tai trong bat ddi xtmg & trinh tir ting cuong 16n phu thém ma c6 lién quan
dén tap hop con nho clia cac gen ma thudng thiét 1ap chuwong trinh phién ma gay ung
thu va ddc hi¢u dong trong truong hop té bao cu thé (Loven et al. Cell, 2013, 153, 320-
~ 334). Tuong tu, BRD2 va BRD3 dugc bdo céo 1a cac chat diéu hoa phién m3 lién két
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v6i viing chét nhiém sic dugc siéu axetyl héa ctia gen kich thich sinh truéng (LeRoy
et al. Mol. Cell. 2008, 30, 51-60). Ciing di c6 bao cdo ring BRD4 hoic BRD3 c6 thé
dung hop véi NUT (protein nhén & tinh hoan) tao thanh gen gy ung thu méi, BRD4-
NUT hodac BRD3-NUT, & dang c6 d0 ac tinh cao cua su tao u biéu mo (French et al.
Cancer Research, 2003, 63, 304-307 va French et al. Journal Clinical Oncology, 2004,
22, 4135-4139). Dir liéu cho thiy ring protein dung hgp BRD-NUT céu thanh chit
gdy ung thu (French et al. 2008, Oncogene, 27, 2237-2242). ). Ciing phét hién ra ring
gen BRD4 bi thay dbi & dang khuéch dai gen & bénh ung thu budng tring thé thanh
dich va c4c bénh ung thu khéc trong tap dir liéu Tap ban dd Hé gen Ung thu (Cancer
Genome Atlas - TCGA). T4t c& cac thanh ph?m ho BET d3 dugc bao cdo 1a ¢ mot sd
chirc ning kiém soat hodc thyc thi c4c khia canh cﬁa chu trinh té bao va d3 duoc thé
hién 13 van & trong phitc hop v6i nhidm séc thé trong qua trinh phan chia té bao, cho
thdy vai trd trong viéc duy tri trf nhd biéu sinh. Khong ngac nhién khi gin dy cac
thanh phan ho BET di dugc thiét 14p dudi dang thanh phan quan trong dé duy tri nhidu
loai khéi u vi du nhu, bénh bach ciu té bao dang tdy va dong hdn hop cép tinh (AML),
bénh da u tiy (MM), u lympho, u nguyén bao dém va u nguyén bao than kinh. Su wrc
ché BRD4 c¢6 kha ning kim him Myc, ER, BCI2, va cic gen gy ung thu khic ma
thudong bi 1am thay dbi ¢ bénh ung thu. Sy diéu bién ciia cac gen then chdt nay dugc

tin 1 cAu thanh kiéu hinh khang khéi u ctia su @rc ché BET.

Ngoai ra, chit wc ché BET di dugce ching minh 13 cé tinh chat khang viém
(Nicodeme et al. Nature, 2010, 468, 1119-1123) va khdi phuc su phién ma HIV tiém
4n & cac mo hinh dong té bao tiém tang (Banerjee et al. J Leukoc.Biol, 2012,92, 1147-
1154).

Gén day, mdt sb it hop chét d3 dugc bio céo 1a chét trc ché bromodomain, vi du
nhu din xuit benzodiazepin chéng han nhu cac chit duge boc 10 trong
W02011/054553. Tuy nhién, van c¢6 nhu cau phat trién chat trc ché bromodomain m&i
va tiém nang ma c6 thé duoc sir dung dé diéu tri cac bénh va cac ddu hidu bénh c6 lién

quan dén protein chira bromodomain.

D3 phat hién ra ring hop chét theo sang ché c6 hoat tinh 1am chét tc ché cua

protein chira bromodomain, ch'fmg han nhu ho BET cua bromodomain, vi du nhu
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BRD4, BRD2, BRD3 va BRDt, va cic mién tandom ctia chiing, vi du nhu BRD4(1) va
BRDA4(2).

Ban chit ky thuit ciia sing ché

Muc dich cta sang ché 1a d& xuét hop chét triazolopyridazin (TPDZ) di duoc
thé nhét dinh hoac mudi duge dung cua ching, ma mang hoat tinh chéng ung thu va
do d6 hiru dung trong phuong phap diéu tri bénh cho co thé ngudi hoic dong vat. Séng
ché con dé xuit quy trinh san xuét hop chit TPDZ nady, dong tinh thé ctia hop chét nay
va dugc phém chira hop chét hoic mubi duoc dung cua chung hodc déng tinh thé nay,
va mo ta phuong phap diéu tri bénh ung thu & dong vit miu nong ching han nhu
ngudi. Sang ché ciing d& xuit hop chit TPDZ ma 1a chit e ché cia mot hodc nhiéu

protein chira bromodomain, cu thé 1a ho BET cua protein chira bromodomain.

Dbé dat dugc muc dich trén day, theo mot khia canh, sang ché d& xuét hop chit

cé Cong thire (I) hodc mudi duge dung cua ching:
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va ---- ding dé chi diém gan;
R 14 C;-Cjalkyl; va
n bang 2 hoic 3.

Theo khia canh khéc cua sang ché, sang ché dé xuét hop chit c6 Cong thirc (I)

nhu xac dinh & trén.
Theo khia canh khac ctia sang ché R? 1a metyl.

Theo khia canh khéac nita ctia sdng ché, R! 13 nhém

\N/\|
/J\F/N\
0

R*1a C;-C, alkyl; va
n bang 2.

Theo mot khia canh ciia sang ché, hop chét c6 Cong thire (I) 13 hop chit dugc
chon tir:

4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on;
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1-(4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-3,5-dimetylpiperazin-1-yl)etanon;

4-(3-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-1,3-dimetylpiperazin-2-on; va

1-(4-(3-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-3,5-dimetylpiperazin-1-yl)etanon.

Theo khia canh khéc cia sang ché, hop chit c6 Cong thie (T) 12 hop chét ¢o
Cong thtrc (IA):

K\\N/\\/O

dA)
Hop chét c¢6 Cong thirc (IA) sau ddy con duoc goi 1a Hop chit A.

Theo khia canh khac, hop chét c6 Cong thire (I) 12 hop chét c6 Cong thirc (IB):

S

(IB)

Theo khia canh khac ciia sang ché, hop chit c6 Cong thirc (I) 1 hop chét c6
Cong thirc (IC):
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Theo khia canh khac cua sang ché, hop chat c6 Cong thie (I) 12 hop chét ¢6
Cong thic (ID):

S

N~ O~

P
O/
N N
N A
/N
X SN
(ID)

Khia canh khac @ xuét khia canh bét ky duoc néu trong ban mé ta nay (vi du
nhu khia canh theo diém 1) véi didu kién 1a mot hodc nhiéu Vi du cu thé (vi du mot,
hai hodc ba Vi du cu thé) duoc chon tir nhom gém coVidul, Vidu2, Vidu 3 va, Vi

du 4, bi tir choi riéng €.

Mot sb hop chét c6 Cong thire (I) c6 thé két tinh va c6 thé c6 nhiéu hon mot
dang tinh thé. Can hiéu ring sang ché bao ham dang két tinh hodc vo dinh hinh bét ky,
hodc hdn hop clia chiing, dang ma c6 céc tinh chit hitu dung trong hoat tinh trc ché
BET v, ching han nhu, hoat tinh Gc ché BRD2, BRD3, BRD4, va BRDt. D3 biét 15
viéc 1am thé nao dé xac dinh hiéu qua cia dang két tinh hodc vo dinh hinh béng cac

thir nghiém ti€u chuan dugc mo ta dudi day.
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D3 biét rang nguyén liéu két tinh c6 thé duge phéan tich bang cach st dung céc
k¥ thuat théng thuong ching han nhu, vi du, phan tich nhi€u xa bt tia X (sau day goi
1a XRPD) va Phép do nhiét lugng Quét Vi sai (sau day goi 1a DSC).

Vi du, hop chét & Vi du 1 thé hién d6 két tinh va mét dang tinh thé, Dang A, d4

duoc xac dinh.
Theo d6, khia canh khac cta sang ché 1a Dang A ctia Hop chét A (Vi du 1).

Sang ché d& xuét dang tinh thé, Dang A, cia Hop chit A ma c6 mau XRPD cb
it nhat 12 mot dinh dic trung & khoang 2-teta = 20,9°, do bang cach st dung biic xa
CuKa.

Sang ché @& xuit dang tinh thé, Dang A, cia Hgp chit A ma cé mau XRPD c6
it nhat 12 mot dinh dic trung & khoang 2-teta = 16,7°, do bang cach sir dung biic xa
CuKa.

Sang ché dé xuét dang tinh thé, Dang A, ctia Hop chit A ma c6 mau XRPD c6
it nht 12 hai dinh ddc trung & khoang 2-teta = 20,9° va 16,7°, do bang cach st dung
birc xa CuKa.

Sang ché @ xuét dang tinh thé, Dang A, cuia Hop chit A ma c6é miu XRPD c6
cac dinh dic trung & khoang 2-teta = 20,9, 16,7, 20,2, 21,2, 27,4, 18,0, 16,8, 23,6, 15,1

va 15,5°, do béng cach st dung birc xa CuKa.

Sang ché @& xuit dang tinh thé, Dang A, cua Hop chit A ma c6 miu XRPD vé
co ban gidng nhu XRPD duoc thé hién trén Hinh A, do bang cach sir dung birc xa
CuKa.

Theo khia canh khéc cua sang ché, sang ché dé xuét dang tinh thé, Dang A, cua
Hop chit A ma c6 miu XRPD c6 it nhat 13 mot dinh dic trung & 2-teta = 20,9° cong

hodc trir 0,2° 2-teta, do bang cach sir dung birc xa CuKa.
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Sang ché dé xuét dang tinh thé, Dang A, ctia Hop chat A ma c6 mau XRPD c6
it nhat 12 mot dinh dic trung & 2-teta = 16,7° cong hodc trir 0,2° 2-teta, do br:ing cach s

dung burc xa CuKa.

Sang ché dé xuét dang tinh thé, Dang A, ctia Hop chit A ma cé miu XRPD c6
it nhét 12 hai dinh dic trung & 2-teta = 20,9° va 16,7° cong hodc trir 0,2° 2-teta, do bang

cach st dung birc xa CuKa.

Sang ché d& xuét dang tinh thé, Dang A, ciia Hop chit A ma c6 miu nhiéu xa
bot tia X ¢6 cac dinh dic trung & 2-teta = 20,9, 16,7, 20,2, 21,2, 27,4, 18,0, 16,8, 23,6,

15,1 va 15,5° cong hoac trir 0,2° 2-teta, do béng cach s dung buc xa CuKa.

Khi néi rang sang ché dé cap dén dang tinh thé ciia Hop chit A, Dang A, muc
d6 két tinh thuong 13 16n hon khoang 60%, thich hgp hon 13 16n hon khoang 80%, tdt
hon 14 16n hon khoang 90% va tét hon nita 13 16n hon khoang 95%. Tét nhét 13 muc do

két tinh 16n hon khoang 98%.

Mot s6 hop chét c6 Cong thire (T) c6 thé tao thanh ddng tinh thé v6i cac phan tir
ddng cAu tao cu thé. Can hiéu ring sang ché bao ham ddng tinh thé bat ky, ma c6 cac
tinh chat hiru dung trong hoat tinh trc ché BET va, chéng han nhu, hoat tinh e ché
BRD2, BRD3, BRD4, va BRDt. D3 biét 3 1am thé nao dé xac dinh hiéu qua ctia dong

tinh thé nay bang céc thir nghiém tiéu chuan duge mo ta dudi day.

Theo d6, sang ché dé xuét ddng tinh thé ctia hop chét c6 Cong thie (I) va phan

tr dong cau tao.

Theo d6, theo khia canh khac ciia sang ché, sang ché dé xuét dong tinh thé cia

Hop chét A va phan tir ddng ciu tao axit 6-hydroxy-2-naphthoic.

Pé tranh su khong rd rang, thut ngir "ddng tinh thé" ding dé chi hé thong da
thanh phén trong d6 ton tai phan tr hodc cac phan tir API (thanh phan c6 hoat tinh
dugc) chi va phan tir hodc cac phén tir (hodc thanh phin dong cdu tao) khach trong
cling mang tinh thé. Trong déng tinh thé, ca phan tir API va phan tir khach (hozc thanh
phin ddng cAu tao) ton tai dudi dang chét rin & nhiét d trong phong khi & mot minh &

dang tinh khiét cta ching (dé phan biét dong tinh thé véi solvat hodc hydrat). Trong
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ddng tinh thé phan tir API va phan tir ddng cAu tao tuong tic bang lién két hydro va cé
thé 13 bang twong tac khong cong hoéa tri khac.

Trong qué trinh diéu ché dong tinh thé cua Hop chit A bang axit 6-hydroxy-2-
naphthoic, khi Hop chit A 1a API, c6 thé dat dugc hang loat ty 1é mol/lugng phap
API:thanh phin ddng ciu tao, vi du nhu ty 16 mol API:thanh phin ddng cdu tao chung
béng 1:1, mic du diéu nay co thé thay dbi mot chut, tuy thudc vao, vi du nhu, s6 do
dac tinh. Theo d6, sang ché dé xuit ddng tinh thé ciia Hop chat A va phén tir ddng cu
tao axit 6-hydroxy-2-naphthoic vé&i ty 16 mol ciia Hop chdt A:axit 6-hydroxy-2-
naphthoic nam trong khoang tir 1:0,8 dén 1:1,2. Theo mdt khia canh cua sang ché,
sang ché @& xuit ddng tinh thé Hop chét A:axit 6-hydroxy-2-naphthoic (1:1).

Theo khia canh khéc cia sang ché ddng tinh thé cua Hop chit A véi axit 6-
hydroxy-2-naphthoic & dang tinh thé, Dang A.

Sang ché dé xuit dang tinh thé, Dang A, cua ddng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic (1:1).

Sang ché dé xuit dang tinh thé, Dang A, ctia dong tinh thé Hop chat A:axit 6-
hydroxy-2-naphthoic (1:1) ma c¢6 miu XRPD c6 it nhit 13 mot dinh dic trung &
khoéng 2-teta = 19,4°, do béng cach str dung buc xa CuKa.

Sang ché dé xuét dang tinh thé, Dang A, cua déng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1), ma c6 miu XRPD c6 it nhit 1a mét dinh dic trung &
khoang 2-teta = 12,5°, do béng cach str dung birc xa CuKa.

Sang ché dé xuit dang tinh thé, Dang A, cua dong tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1) ma c¢6 mau XRPD c6 it nhat 13 hai dinh dic trung & khoang
2-teta = 19,4° va 12,5°, do bang cach sir dung birc xa CuKa.

Sang ché dé xuit dang tinh thé, Dang A, ctia ddng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 c4c dinh dic trung & khoang 2-teta =
19,4, 12,5, 12,8, 18,1, 24,2,, 23,4, 14,0, 18,6, 17,0, va 17,9°, do bang cach sir dung birc

xa CuKa.
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Sang ché @& xuit dang tinh thé, Dang A, cla dbng tinh thé Hop chat A:axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD vé co ban gidng nhu miu XRPD duoc
thé hién trén Hinh I, do bang cach sir dung birc xa CuKa.

Sang ché @ xuit dang tinh thé, Dang A, ctia ddng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1) ma cé mau XRPD c6 it nhét 13 mot dinh dic trung & 2-teta

= 19,4° cong hoic trir 0,2° 2-teta, do bang cach st dung birc xa CuKa.

Sang ché @ xuit dang tinh thé, Dang A, cta ddng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1) ma ¢6 mau XRPD, c6 it nhét 13 mot dinh dic trung & 2-teta

= 12,5° cOng hoic trir 0,2° 2-teta, do bang cach sir dung buc xa CuKa.

Sang ché @ xuit dang tinh thé, Dang A, cia ddng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1) ma cé mau XRPD, ¢ it nhét 13 hai dinh dic trung & 2-teta
=19,4° va 12,5° trong d6 céc gia tri nay c6 thé cong hoic trir 0,2° 2-teta, do bang cach

st dung buc xa CuKa.

Sang ché d& xuit dang tinh thé, Dang A, ciia ddng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD c6 cac dinh dic trung & 2-teta = 19,4,
12,5, 12,8, 18,1, 24,2, 23,4, 14,0, 18,6, 17,0 va 17,9° trong d6 cac gia tri ndy co thé

cong hodc trir 0,2° 2-teta, do bang cach sir dung birc xa CuKa.

Theo khia canh khac cta sang ché, dong tinh thé ctia Hop chit A véi axit 6-
hydroxy-2-naphthoic & dang tinh thé, Dang B. Sang ché dé xuit dang tinh thé, Dang B,
ctia ddng tinh thé Hop chit A:axit 6-hydroxy-2-naphthoic (1:1).

Sang ché d& xut dang tinh thé, Dang B, cua dong tinh thé Hop chét A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 it nhét 13 mét dinh dic trung &
khoéng 2-teta = 15,2° do bang cach st dung birc xa CuKa.

Sang ché d& xuit dang tinh thé, Dang B, cua ddng tinh thé Hop chét A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD c6 it nhét 13 mot dinh dic trung &
khoang 2-teta = 6,1°, do bflng cach str dung buc xa CuKa.
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Sang ché @ xuit dang tinh thé, Dang B, ctia ddng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 it nhét 13 hai dinh dic trung & khoang
2-teta =15,2 va 6,1° do bang cach st dung birc xa CuKa.

Sang ché dé xuét dang tinh thé, Dang B, ciia déng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD c6 c4c dinh dic trung & khoang 2-teta
=15,2, 6,1, 16,8, 12,2, 26,1, 28,4, 18,3, 3,1 va 20,7°, do belmg cach st dung bic xa
CuKa.

Sang ché @& xuit dang tinh thé, Dang B cua ddng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD v& co ban gidng nhu mau nhiéu xa bot
tia X dugc thé hién trén Hinh K, do béng cach stir dung btrc xa CuKa.

Sang ché d& xuit dang tinh thé, Dang B, clia ddng tinh thé Hop chét A: axit 6-
hydroxy-2-naphthoic (1:1) ma cé mau XRPD c6 it nhét 13 mot dinh dic trung & 2-teta

= 15,2° cong hoic trir 0,2° 2-teta, do bang cach st dung birc xa CuKa.

Sang ché d& xuit dang tinh thé, Dang B, cta ddng tinh thé Hop chét A: axit 6-
hydrovxy-2—naphthoic (1:1) ma c6 miu XRPD c6 it nhit 1a mot dinh ddc trung & 2-teta

= 6,1° cdng hoic trir 0,2° 2-teta, do béng cach st dung btrc xa CuKa.

~ Sang ché d& xuét dang tinh thé, Dang B, cia dong tinh thé Hop chat A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD c¢6 it nhét 13 hai dinh dic trung & 2-teta =

15,2° va 6,1° cong hodc trir 0,2° 2-teta, do bang cach st dung btic xa CuKa.

Sang ché d& xuét dang tinh thé, Dang B, ctia dong tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma cé mau XRPD c6 cac dinh ddc trung & 2-teta = 15,2,
6,1,16,8, 12,2, 26,1, 28,4, 18,3, 3,1 va 20,7° trong do6 céc gia tri ndy co thé cong hodc
trir 0,2° 2-teta, do bang cach sir dung birc xa CuKa.

Theo khia canh khac cua sang ché ddng tinh thé ciia Hop chit A véi axit 6-
hydroxy-2-naphthoic & dang tinh thé, Dang C.

Sang ché @ xuét dang tinh thé, Dang C, cua d(“)ﬂg tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic (1:1).

-12-



35454

Sang ché d& xut dang tinh thé, Dang C, ctia dong tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c¢6 miu XRPD c6 it nhit 14 mot dinh dic trung &
khoang 2-teta = 8,2° do bang cach sir dung birc xa CuKa.

Sang ché d& xut dang tinh thé, Dang B, ctia ddng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 it nhit 13 mot dinh dic trung &
khoang 2-teta = 24,8°, do biang cach sir dung birc xa CuKa.

Sang ché d& xut dang tinh thé, Dang C, clia ddng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma ¢é mau XRPD c6 it nhat 14 hai dinh dic trung & khoang

2-teta = 8,2 va 24,8° do bang cach sir dung birc xa CuKa.

Sang ché d& xuit dang tinh thé, Dang B, clia dong tinh thé Hop chat A: axit 6-
hydroxy-2-naphthoic (1:1) ma cé miu XRPD c¢6 cac dinh dic trung & khoang 2-teta
=8,2, 24,8, 18,9, 29,0, 14,8, 15,5 va 16,3°, do b%lng cach str dung birc xa CuKa.

Sang ché dé xuét dang tinh thé, Dang C clia dong tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 mau XRPD vé co ban gidng nhu mau nhidu xa bot
tia X dugc thé hién trén Hinh M.

Sang ché @& xuit dang tinh thé, Dang C, ciia dong tinh thé Hop chét A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 it nhat 12 mot dinh dic trung & 2-teta

= 8,2° cOng hoic trir 0,2° 2-teta, do béng cach st dung btrc xa CuKa.

Sang ché d& xut dang tinh thé, Dang C, cta ddng tinh thé Hop chét A: axit 6-
hydroxy-2-naphthoic (1:1) ma cé mﬁu_ XRPD c6 it nhat 13 mot dinh dic trung & 2-teta
= 24,8° cdng hoac trir 0,2° 2-teta, do béng cach sir dung btrc xa CuKa.

Sang ché @& xuit dang tinh thé, Dang C, ctia ddng tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma c6 miu XRPD c6 it nhét 13 hai dinh dic trung & 2-teta =
8,2 va 24,8° cong hoic trir 0,2° 2-teta, do bang cach sir dung birc xa CuKa.

Sang ché dé xuét dang tinh thé, Dang C, ctia dong tinh thé Hop chit A: axit 6-
hydroxy-2-naphthoic (1:1) ma cé miu XRPD c6 céc dinh dic trung & 2-teta = 8,2,

-13-



35454

24,8, 18,9, 29,0, 14,8, 15,5 va 16,3° trong d6 céc gia tri nay cd thé cong hoic trir 0,2°

2-teta, do bang cach st dung birc xa CuKa.

Khi néi ring sang ché d& cap dén dang tinh thé ciia ddng tinh thé Hop chét
Acaxit 6-hydroxy-2-naphthoic (1:1) mtrc do két tinh thuong 14 16n hon khoang 60%,
thich hop hon 1a 16n hon khoang 80%, t6t hon 1a 16n hon khoang 90% va tot hon nira
12 16n hon khoang 95%. Tt nhét 13 murc d6 két tinh 16n hon khoang 98%.

Can hicu rang cac gié tri 2-teta cia mau nhiéu xa bot tia X cé thé thay doi mot
chut giita may nay v6i may kia hodc gitta miu nay véi mau kia, va do d6 cac gia tri

dua ra khong duoc hiéu 13 tuyét ddi chinh xAc.

P3 biét ring c6 thé thu duoc miu nhifu xa bot tia X ¢6 mot hodc nhiéu sai sb
do thy thudc vao diéu kién do (chiang han nhu thiét bi hoic may méc dugc sir dung).
Cu thé 13, 43 biét ring cudng do trong miu nhidu xa bot tia X c6 thé dao dong tuy
thudc vao didu kién do. Do d6 can hiéu riang hop chit A, Dang A, theo sang ché khong
bi gidi han & céc tinh thé ma tao ra mAu nhifu xa bot tia X giéng v6i mau nhiéu xa bot
tia X dugc thé hién trén Hinh A, va céc tinh thé bt ky tao ra mau nhiéu xa bot tia X vé
co ban gidng nhu dugc thé hién trén Hinh A ciing thudc pham vi ciia sang ché. Tuong
tu, can hiéu ring dong tinh thé Hop chét A: axit 6-hydroxy-2-naphthoic (1:1) Dang A,
theo sang ché khong chi giéi han & céc tinh thé ma tao ra mau nhién xa bot tia X gidng
v6i mAu nhidu xa bot tia X dugc thé hién trén Hinh C hodc Hinh I, va tinh thé bat ky
tao ra miu nhidu xa bot tia X vé co ban giéng nhu mau nhiéu xa bdt tia X duge thé
hién trén Hinh C hodc Hinh I ciing thudc pham vi ctia sang ché. Tuong tu, can hiéu
rang dong tinh thé Hop chit A: axit 6-hydroxy-2-naphthoic (1:1) cac Dang B va C,
theo sang ché khong chi gidi han & céc tinh thé ma tao ra miu nhiéu xa bt tia X gidng
v6i mau nhiéu xa bot tia X 1an lugt duge thé hién trén Hinh K va Hinh M, va tinh thé
bat ky tao ra mau nhiu xa bot tia X vé co ban giéng nhu mau nhiéu xa bot tia X dugc
thé hién trén Hinh K va Hinh M ciing thudc pham vi ciia sang ché. Ngudi c6 hiéu biét
trung binh trong linh vuc nhifu xa bt tia X c6 thé danh gia su gidng nhau thuc chit

cua cac mau nhicu xa bdt tia X.

Ngudi c6 hiéu biét trung binh trong linh vuc nhiéu xa bot tia X s& hiéu rang
cudng d6 twong ddi cua cac dinh c6 thé bi anh hudng béi, vi du nhu, cac hat c6 kich
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thude trén 30 micromet va ty 16 cac mat khong ddng nhét, ma c6 thé anh hudng dén su
phan tich mAu. Ngudi ¢6 hiéu biét trung binh trong linh vuc ciing s& hiéu rang vi tri
phan xa co thé bi 4nh huéng béi chidu cao chinh xac ma tai d6 mau nim trong nhiu
xa ké va su dinh ¢& & mirc khong ctia nhidu xa ké. Tinh phing bé mit ciia miu ciing ¢6
thé c6 anh hudng nhoé. Do d6 dir liéu mAu nhidu xa duge thé hién khong duge 14y dudi
dang gi4 tri tuyét d6i. (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
Diffractometry’ John Wiley & Sons 1996; Bunn, C.W. (1948), Chemical
Crystallography, Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), X-
Ray Diffraction Procedures).

Nhin chung, sai s6 do ciia goc nhidu xa trong biéu dd nhiéu xa bot tia X bang
xap xi cong hodc trir 0,2° 2-teta, va muc do sai sb do nay can dugc tinh dén khi xem
xét mau nhifu xa bot tia X trén cac Hinh A, C, L K va M va khi doc cac Bang tir A dén
E (xem Vi du 1). Ngoai ra, cn hiéu ring cudng do co thé dao dong tury thude vio diéu

kién thi nghiém va sy diéu ché miu (sr dinh hudng dugc wu tién).

Hop chit c6 Cong thire (I) bao gdm mét hodc nhiéu tim khong dbi xting. Trong
trrong hop ma cu tric hodc tén héa hoc trong ban md ta nay khong chi ra tinh bat ddi
ximg, cu tric hodc tén duoc du dinh dé bao ham chit dong phan lap thé don 1é bat ky
(tirc 12 chét ddng phan bit déi xtmg don 1& bat ky) twong tmg véi ciu triic hodc tén do,
cing nhu 13 hdn hop bt ky cua cac chit dong phén lép thé (vi du chét triét quang). P
biét rd trong linh vuc vé viée 1am thé nao c6 thé diéu ché duoc cac dang co hoat tinh
quang hoc nay. Vi du nhu, ¢6 thé thu dugc chit dong phan 1ap thé don 1é bang cach
tach n6 ra tir hdn hop ciia cac chit dong phéan (vi du chét triét quang) bang cach, vi du
nhu, tach bang sic ky bat ddi ximg. Theo cac phuong an khéc, chat ddng phan lap thé
don 1& thu dugc thong qua sy tdng hop truc tiép tir, vi du nhu, nguyén liéu bat dau bat

doi xing.

Chét ddng phan d6i anh hoic chit dong phan khong dbi quang cu thé cia hop
chit dugc mé ta trong ban mé ta ndy c6 thé c6 hoat tinh 16n hon so véi cac chit dong

phan d6i anh hogc cic chit dong phan khong ddi quang khac ctia cung hop chét.

Theo khia canh khéac ctia sang ché, séng ché dé xuét hop chét ¢c6 Cong thuc (1),

hoic mudi dugc dung cia ching, ma 13 chét déng phéan d6i anh don 1& & trong do troi
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chét déi quang (%ee) = 95%, = 98%, hoic = 99%. Thich hop 13 chit déng phan déi

anh don 1 ¢6 mat trong d6 troi chat ddi quang > 99%.

Theo khia canh khéac cta sang ché, sang ché dé xuét hop chét c¢6 Cong thire (I),
hodc mudi duoc dung cia chung, ma 1a chit ddng phan d6i anh don 1é & trong dd troi

chét dbi quang (%ee) ndm trong khoang tir 95 dén 100%.

Theo khia canh khac cua sang ché, sang ché d& xuat duoc pham, ma cé chira
hop chét c6 Cong thirc (I) ma 1a chit dong phan ddi anh don 1é & trong dd trdi chét dbi
quang (%ee) = 95%, = 98%, hodc = 99% hoac mudi duoc dung cua ching, két hop
v6i chét pha lodng hodc chit mang dugc dung. Thich hop 13, chét dong phan dbi anh

don 1 ¢6 mat trong do troi chit ddi quang = 99%.

Theo khia canh khéac cia sang ché, sang ché dé xuit du‘c_rc'phém, ma co chira
hop chét c6 Cong thirc (I) ma 1a chit dong phan déi anh don 1é & trong d0 trdi chét ddi
quang (%ee) nim trong khoang tir 95 dén 100%, hodc mubi duoc dung cia chiing, két

hop v&i chét pha loang hodc chat mang dugc dung.

Sang ché duoc du dinh 13 bao gom tAt ca cac chat ddng vi clia cac nguyén tir c6
mat trong hop chét nay. Can hiéu ring chét ddng vi bao gém cac nguyén tir c6 cliing sd
nguyén tir nhung c6 s6 khdi khac. Vi du nhu, chit ddng vi ctia hydro bao gdm triti va

doteri va chat dong vi cia cacbon bao gom Beva .

~,

Thuét ngit "duge dung" dugc ding dé xac dinh rang dbi tugng (vi du nhu mubi,
dang liéu luong, chét pha lodng hodc chét mang) thich hop dé sir dung & bénh nhan.
Danh muc vi du v& mudi dugce dung ¢6 thé dugc tim thiy trong tai liéu Handbook of
Pharmaceutical Salts: Properties, Selection and Use, P. H. Stahl and C. G. Wermuth,
editors, Weinheim/Ziirich: Wiley-VCH/VHCA, 2002. Mubi dugc dung thich hop cua
hop chéit ¢6 Cong thie (I) 13, vi du nhu, mudi cong axit. Mudi cong axit ctia hop chét
¢ Cong thire (I) c6 thé dugce tao thanh bang céach cho hop chét nay tiép xtc véi axit vo
co hogc hitu co thich hop trong diéu kién da biét @i voi ngudi c6 hiéu biét trung binh
trong linh vuc. Mudi cong axit vi du nhur c6 thé duoc tao thanh béng cach st dung axit
vb co duge chon tir nhém gdm ¢é axit hydrocloric, axit hydrobromic, axit sulphuric va

axit phosphoric. Mudi cdng axit ciing c6 thé duge tao thanh bang cach st dung axit
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hitu co duogc chon tir nhém gom c6 axit trifloaxetic, axit xitric, axit maleic, axit oxalic,
axit axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tartaric, axit
lactic, axit pyruvic, axit metansulfonic, axit benzensulfonic va axit para-

toluensulfonic.

Cén hiéu ring hop chét c6 Cong thirc (1), va mubi duge dung cta ching, c6 thé
tdn tai & dang solvat héa va khong solvat héa. Vi du nhu, dang solvat hoa c6 thé 1a
dang hydrat hoa. Can hiéu ring sing ché bao ham tét ca cac dang solvat héa va khong

solvat hoa nay.

Hop chét c6 Cong thirc (I) c6 thé dugc ding & dang tién dugc chét, ma 13 hop
chit bi phé v trong co thé ngudi hodc dong vat dé giai phong ra hop chét theo sang
ché. Nhu vay, tién dugc chét duge dung cia hop chét c6 Cong thic (I) ciing tao thanh
mot khia canh cta sang ché. Cac dang khac nhau cua tién dugc chit d3 duoc biét trong

linh vuc. Vi du nhu, xem céc tai liéu
a) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-

Larsen and

H. Bundgaard, Chapter 5 "Design and Application of Pro-drugs", by H.
Bundgaard p. 113-191 (1991);

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285
(1988); va

€) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984).

Khia canh khéc cta sang ché dé xuét quy trinh diéu ché hop chit c6 Cong thirc
(I), hodc mudi dugc dung cta ching. Quy trinh thich hgp dugc minh hoa bang quy
trinh dai dién sau déy trong do, trir khi c¢6 chi dan khéc, R', R? va n c6 nghia nhu dugc
xéc dinh & trén. Cc nguyén liéu bat dau cin thiét ¢ thé thu duogc biang c4c quy trinh
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tiéu chudn cta hoa hiru co. Viée didu ché cac nguyén lidu bit diu ndy dugc mo ta két
hop v6i cac bién thé quy trinh dai dién sau ddy va trong cac vi du kém theo. Theo cach
khac, cac nguyén liéu bit dau cin thiét c6 thé thu duoc bang cac quy trinh tuong tu ddi
vGi cac quy trinh dugce minh hoa va thudc k¥ nang thong thuong ctia nha héa hoc hiru

CO.

Hop chét c6 Cong thirc (I) thich hop 1a duge tao ra bang phan ung ghép cip, vi
du nhu, phan tmg cta hop chét c6 Cong thirc (II) véi hop chit c6 Cong thic (1T1a)
hodc Cong thirc (IIIb) trong su c6 mat cua trialkyl phosphin, chang han nhu trialkyl
tributylphosphin, va chit phan tung diazen, ching han nhu (E)-diazen-1,2-
diylbis(piperidin-1-ylmetanon, trong dung moéi thich hop, ching han nhu diclometan,
va nhiét do thich hop, chang han nhu 5°C.

HO

~
g7 N N
O/K( " (CHy)p0H Kr ™ (CHy),OH

(Illa) (ITIb)

Hop chét c6 Cong thire (II) c6 thé dugc tao thanh b'?lng, vi du nhu, phan Ung
ctia hop chét c6 Cong thirc (IV) véi 4-(piperidin-4-yl)phenol trong sy ¢6 mat cua bazo,
ching han nhu N,N-diisopropyletylamin, trong dung mdi thich hop, ching han nhu
etanol, va nhiét d6 thich hop, ching han nhu 55°C.
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O/R
Cl _N_ /<
Z >N
>N
N\

(V)

Hop chit c6 Cong thire (IV) ¢6 thé dwoc tao thanh bang, vi du nhu, phan tng
cia  3-clo-6-hydrazinylpyridazin ~ v&i  tetrametoxyalkan, ching han nhu

tetrametoxymetan, & nhiét do thich hop chang han nhu 90°C.

Hop chit ¢6 Céng thic (Ila) cé thé dliqc tao ra bang cach cho 1,3-
dimetylpiperazin-2-on hydroclorua véi 2-bromoetanol phan tmg véi bazo, ching han
nhu kali cacbonat, trong dung méi, chiang han nhu 2-metyltetrahydrofuran, & nhiét d
thich hop, chiang han nhu 100°C.

Hop chit ¢6 Cong thiuc (IIIb) c6 thé dugc tao ra bang cach cho 1-(3,5-
dimetylpiperazin-1-yl)etanon (hop chit V) véi 2-bromopropan-l-ol phan tng véi bazo,
ching han nhu kali cacbonat, trong dung méi, ching han nhu 2-metyltetrahydrofuran,

& nhiét d6 thich hop, ching han nhu 80°C.

61

N

V)

1-(3,5-dimetylpiperazin-1-yl)etanon c6 thé dwoc tao ra bang cach cho N-axetyl-
N-(2-(triflometyl)phenyl)axetamit phan Ung véi 2,6-dimetylpiperazin trong dung moi,
chéng han nhu etanol, & nhiét do thich hop, ch?mg han nhu nhiét d6 moi truong.
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N-axetyl-N-(2-(triflometyl)phenyl)axetamit cd thé duoc tao ra bing cach cho
axetyl clorua phan tmg véi 2-(triflometyl)anilin va pyridin trong dung mdi thich hop

chﬁng han nhu toluen & nhiét d6 thich hop, ch'flng han nhu 50°C.
4-(piperidin-4-yl)phenol c6 thé duge tao ra, vi du nhu, theo so dd phan g sau

day (So @6 1)

(@)

F
F .
. — F*“OWO D
o’ "o
"~ N
O
J(b)

0]
HO HO
_NH | N\H/O
O

So do 1
Trong So b (1), cac didu kién phan tng sau day c6 thé duoc sir dung:

budc (a): bazo, ching han nhu lithi bis(trimetylsilyl)amit va tdc nhan sulfonyl
héa, ching han nhu 1,1,1-triflo-N-phenyl-N-(triflometylsulfonyl)metansulfonamit,
trong su c¢6 mit ciia dung méi, ching han nhu THF, & nhiét d§ thich hop, ching han
nhu ndm trong khoang tir -78 dén 0°C;

buéce (b): axit 4-hydroxyphenylboronic trong su ¢6 mét cua chét xuc tac paladi
II, ching han nhu 1,1'-bis(diphenylphosphino)feroxendiclopaladi(Il), bazo, ching han
nhu natri cacbonat va dung mdi, ching han nhu dioxan-nuée, & nhiét d thich hop,
chéng han nhu 80°C; va
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bude (c) hydro trong su c¢6 mit cia chét xic tac hydro hoa, ching han nhu

paladi 5% trén cacbon, trong dung méi, ching han nhu metanol.

Hop chét ¢6 Cong thic (I) cling ¢ thé dugc tao ra bang cach, vi du nhu, cho
hop chét c6 Cong thire (VIa) hodc hop chit c6 Cong thirc (VIb) phan tmg véi hop chét
c6 Cong thirc (IV), nhu mo td & trén, trong sy c6 mdt cua bazo, chéng han nhu
trietylamin, trong dung moi thich hop, ching han nhu dimetyl formamit, va & nhiét do
thich hop, chang han nhu 56°C.

NH

(VIa)

H\N _(CHO

O NH

(VIb)

Hop chét c6 Cong thie (VIa) c6 thé duge tao ra bang cach cho hop chat c6
Cong thirc (VIIa) phan Ung véi axit, ching han nhu hydro clorua, trong su ¢6 mit cla

dung méi thich hop, ching han nhur dioxan, va nhiét do thich hgp nhu 20°C.
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%/

N._O

O

(VIIa)

Hop chit ¢6 Cong thirc (VIIa) c6 thé dugc tao ra bang cach cho hop chét ¢6
Cong thirc (VIIla) phan ung véi 1,3-dimetylpiperazin-2-on trong su cd mét cia bazo,
ching han nhu N,N-diisopropyletylamin, fr’ong su ¢6 mat cua chit xuc tac, ching han
nhu kali iodua, va dung mai, chéng haﬁ nhu dimetylaxetamit, va nhiét d¢ thich hop,
ching han nhu 120°C.

Cl 9)
™ (CH~

T
O
(VIIIa)

Hop chét c6 Cong thirc (VIIa) c¢6 thé duoc tao ra bang cach cho tert-butyl 4-(4-
hydroxphenyl)piperidin-1-carboxylat phan ung véi 1-bromo-3-cloalkan va bazo,
chéng han nhu kali cacbonat, va dung mai, chéng han nhu diclometan, va & nhiét do

thich hop, chang han nhu 80°C.

Tert-butyl 4-(4-hydroxphenyl)piperidin-1-carboxylat c6 thé duoc tao ra bing
cach cho 4-(piperidin-4-yl)phenol (dugc tao ra nhu mo ta & trén) phan Umg véi di-tert-
butyl dicacbonat trong dung mdi thich hop, ching han nhu diclometan, va nhiét d
thich hop, chang han nhur 0°C.

Hop chit c6 Cong thire (VIb) c6 thé dugc tao ra bang cach cho phan tng hop
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chét c6 Cong thirc (VIIb) trong su ¢6 mit cia dung mdi thich hop, ching han nhu
metanol, va chit xuc tac thich hop, ching han nhu paladi 10% trén cacbon, trong khi

hydro.
H\ N/ (CHy),O—
N N\)\
: Y
O

(VIIb)

» Hop chit c6 Cong thire (VIIb) ¢6 thé duoc tao ra bang cach cho hop chit c6
Cong thitc (VIIIb) phan ung véi 1-(3,5-dimetylpiperazin-1-yl)etanon, duoc tao ra nhu
md td & trén, trong sy cd mat cua bazo thich hop, ching han nhu N,N-
diisopropyletylamin, trong sw ¢6 mit cia chit xuc tic, ching han nhu kali iodua, va
dung moi, chéng han nhu dimetylaxetamit, va ¢ nhiét do thich hop, chéng han nhu
120°C.

(VIIIb)

Hop chét c6 Cong thirc (VIIIb) c6 thé duge tao ra bing cach cho benzyl 4-(4-
hydroxphenyl)piperidin-1-carboxylat phdn Ung vé&i 1-bromo-3-cloalkan va bazo,
chéng han nhur kali cacbonat, va dung mai, chéng han nhu diclometan, va & nhiét do
thich hop, ching han nhu 80°C.

Benzyl 4-(4-hydroxphenyl)piperidin-1-carboxylat c6 thé dugc tao ra bang cach

cho 4-(piperidin-4-yl)phenol (dugc tao ra nhu mo td & trén) phadn Ung véi
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benzylcloformat va DIPEA trong dung moi thich hop, ching han nhu diclometan, va
nhiét d9 thich hop.

Nhu néu trén, mot khia canh cia sang ché 1a ddng tinh thé ctia Hop chit A vai
axit 6-hydroxy-2-naphthoic.

Pdng tinh thé nay c6 thé duoc didu ché bang cach tron Hop chét A trong dung
moi thich hop véi axit 6-hydroxy-2-naphthoic trong dung méi thich hop. Do dd, theo
khia canh khac cta sang ché, sang ché d& xuit phuong phép diéu ché ddng tinh thé ciia
Hop chit A véi axit 6-hydroxy-2-naphthoic, phuong phap nay bao gbm budc trén
dung dich ctia Hop chit A & trong dung mdi thich hop véi axit 6-hydroxy-2-naphthoic
¢ trong dung méi thich hgp. Cac dung mdi thich hop bao gém dung mdi ma c6 kha
ning hoa tan ca hai thanh phan va khong tao thanh solvat véi Hop chat A hoic axit 6-
hydroxy-2-naphthoic. Theo khia canh khéc cla sdng ché, sang ché 3¢ xuit ddng tinh
thé Hop chit A: axit 6-hydroxy-2-naphthoic c6 thé thu duoc bang cac bude

1) tron dung dich ctia Hop chit A trong dung méi thich hop véi axit 6-
hydroxy-2-naphthoic trong dung méi thich hop; va

ii)  lam kho hén hop thu dugc tir bude (i) dé thu duoc chat ran.
Theo mdt khia canh ciia sang ché dung méi thich hop 13 metanol.

Ddng tinh thé Hop chét A:axit 6-hydroxy-2-naphthoic (1:1) dugc phat hién la
c6 mot sb tinh chét c6 1oi so véi dang bazo tu do cia Hgp chit A. Cu thé 13, phat hién
thdy tinh hit 4m kém hon dang ké so véi bazo tu do Hop chit A. Ciing phat hién thiy
déng tinh thé nay 6n dinh hon sb v61 bazo tu do Hop chit A khi tiép xuc véi mot loat

diéu kién nhiét do va do am.

Thir Neghiém Sinh Hoc-

Céc thir nghiém sau day dugc sir dung dé danh gi4 higu qua cia céc hop chét

theo sang ché.

Thir nghiém BROMOscan™ (ex Discoverx)
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Kha nang lién két véi protein bromodomain ciia hop chit duge thir nghiém
béng Discoverx béng cach sir dung thr nghiém canh tranh dinh huéng vi tri lién két

phéi tir s& hitu. Cac hop chit duoc cung cip duoc gidu tén.

Thir nghiém BROMOscan dura trén nguyén tic 13 cac hop chat thir nghiém ma
lién két protein bromodomain ngin chan sy lién két ciia né vé6i phéi tir bat dong do d6
1am giam ham luong ciia protein bi bt giir trén gia thé ran. Ngugc lai, cac phan tir thir
nghiém ma khoéng lién két bromodomain khéng c6 anh huéng dén ham lugng cta
protein bi bat giir trén gia thé rin nay. Viéc sang loc "két qua thanh cong" dugc xic
dinh biang cach do ham lugng cua bromodomain bi bét giir trong thir nghiém so véi
mAu dbi chimg bang cach st dung phuong phap qPCR dinh luong, chinh xac va cuc
nhay dé phat hién ra nhin ADN duoc két hop. Theo cach twong tu, cac hang sd phan
ly (Kd) dbi véi tuong tac hop _chét thir nghiém-bromodomain duoc tinh bang cach do
ham luong cta protein bromodomain bi bit gitr trén gia thé rin nay dudi dang ham cua

ndng dd hop chét thir nghiém.

Thir nghiém Alpha-screen

Kha ning lién két v6i protein bromodomain ciia hop chit duge thir nghiém
trong thir nghiém AlphaScreen ®. Thir nghiém nay dua trén sy tuong tac giita protein
bromodomain duogc gén du6i Histidin ma c6 thé 1ién két v4i hat cho Niken-chelat, va
peptit axetyl lysin da dugc Biotinyl hda tuong Ung véi trinh tu axit amin histon, ma co
thé 1ién két véi hat nhan di dugc két hop streptavidin. Tuong tac protein-peptit c6 thé
dugc phat hién bang su phat sang & buéc séng 520-620 nm. Trong sy ¢6 mit ciia hgp
chit ma lién két v6i BRD4 quan sat thdy tin hi¢u thip hon khi twong tac protein-peptit

bi giam di.
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1. Thir nghiém nay dugc tién hanh nhu sau:- céc dia hop chét Greiner
BioOne (cat no. 784075) dugc sir dung. Hop chét duoc didu ché bang cach sir dung
May pha ché bang Am thanh Labcyte Echo v6i hop chét & thé tich cudi ciing bang 40
nl trong mbi giéng duge chuin héa vao DMSO 0,5% (thé tich/thé tich) trong diéu kién
thit nghiém cuéi cing. Thir nghiém hop chét theo kidu dap tng ndng d6 mét ban sao
12 diém.

2. B6 sung 4 pl protein BRD4 (6His-TEV-BRD4, cac gbc axit amin 42-
169, trong Gmg véi mién BD1) (ndng d6 thir nghiém cubi cing = 50 nM) trong mdi
giéng biang cach st dung Beckman Coulter BioRAPTR® Flying Reagent Dispensor
Microfluidic Workstation.

3. U trong thoi gian 30 phut & nhiét do trong phong.

4. B6 sung 4 pl peptit axetyl lysin (H4K35,8,12,16(Ac),-biotin:(NH2-)
YSGRG(K-Ac)GG(K-Ac)GLG(K-Ac)GGA(K-Ac)RHR(K-Biotin)(-COOH)) (ndéng do
thir nghiém cudi cing = 50 nM) trong mdi giéng bang cach sir dung Beckman Coulter
BioRAPTR® Flying Reagent Dispensor Microfluidic Workstation.

5. U trong thdi gian 30 phut & nhiét do trong phong.

6. B6 sung 4 pl dung dich haf Niken & Streptavidin tron sin (hat dugc
cung cip béi hing Perkin Elmer) trong mdi giéng bang cach sir dung BioRaptr nhu
trén (ndng d6 thir nghiém cubi cung = 4pg/ml). Giit c4c dia trong t61 sau khi b6 sung.

7. U trong thoi gian 60 phiit & nhiét do trong phong giit dia thir nghiém nay
trong tbi '

8. Sau d6 doc cac dia bang cach sit dung miy doc dia Perkin Elmer
Envision, kich thich bang laze & buéc séng 680 nm va phét hién su phét xa & budc
song 520-620 nm.

9. Phan tich dit liéu bing cach sir dung phin mém Genedata va tinh gié tri
ICs,.

Thir nghiém chdng ting sinh

Danh gi4 hiéu qua chéng ting sinh cia hop chét bang thir nghiém AlamarBlue
& té bao MM1.S ma c6 ngudn gbc ban dau tir bénh nhan da u tiry. Thir nghiém nay dua
trén Resazurin, thudc nhudm chi thi khdng phai huynh quang dugc d6i thanh resorufin

huynh quang mau do sang thong qua phan tng khir cia té bao c6 hoat tinh chuyén héa.
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Ham luong huynh quang dugc tao ra ty 1€ véi sé luong té bao sdng. Nudi cy té bao
MM.1S trong modi truong RPMI-1640 (Gibco®) cong vGi huyét thanh thai bo 10%
(FBS) va L-glutamin 1 mM. 12-24 gid truée khi ding lidu lugng hop chét, cay 90 pl
huyén phu té bao (18.750 té bao) vao dia vi chuén d6 96 giéng (mau den, diy phing).
Vao ngdy dung liéu lwong hop chét, pha lodng theo ddy 1:3 hop chét nay trong DMSO
100% bc%ng cach sir dung cac cot 2-10 cua dia vi chuén d6 96 giéng. Cot 11 cua dia
diy hop chat chi chira DMSO. Sau d6 pha lodng tiép tat ca cac giéng 1:30 trong mai
truong. B sung 10 ul hop chit hoic mot minh DMSO trong mdi trudng vao cac cit
dfa té bao 2-11 trong ba ban sao. Ngoai ra, 1 dia c6 10 ul méi trudng duge bd sung va
cho phat trién bang cach sir dung alamar blue. Cac dia da phat trién vao ngay bd sung
hop chéit duge goi 1a Ngay 0. Nubi chy cac dia da dugc dung lidu luong 3 ngay trong
didu kién binh thuong (RPMI-1640 cong véi FBS 10% va L-glutamin 1 mM). Sau khi
nudi cdy 3 ngay, cac dia di dugc dung lidu lwong dugc cho phat trién bang cach sir
dung MTS hoac alamar blue. Déi v6i mdi ndng d6 hop chét, % sinh truéng thue dugc
tinh bang

(Giéng d3 duoc ding lidu luong Ngay 3-Ngay O Trung binh)/(Déi chimg
DMSO Ngay 3 Trung binh-Ngay 0 Trung binh). |

Glsp, ndng dd ma gy ra su e ché sinh truéng 50%, ciia mdi hop chét duge tinh
bang cach st dung % sinh trudng thuc nhu xac dinh boi Vién Ung thu Qubc gia
(National Cancer Institute - NCI).

Thit nghiém gidm sét su di€u bién protein cMyc

Nuéi cdy té bao MM1.S & bénh da u tily trong moi truong RPMI-1640 chira
FBS 10% va L-glutamin 1% trong diéu kién chudn hoéa trong 16 & duoc lam 4m (37°C
va CO, 5%). PBéanh gid anh hudng cua su diéu bién protein cMyc gy ra boi chét G
ché bromodomain bang cach nhuém mau va dinh lugng ham lugng protein c-Myc sau
khi xir Iy hop chit bing céch sir dung thir nghiém dém té bao theo dong, dugc tién
hanh trong dang thuac dia 96 giéng vai 200K té bao trong mbi giéng. X1 Iy céc té bao
bang hop chét duge pha loéng. theo day 16 gi¢ trude khi c¢b dinh bang paraformaldehyt
2% (ndng d6 cubi cliing) trong thodi gian 10 phut & nhiét do 37°C. Sau khi dugce lam
cho c6 thé thAm duoc bang metanol 90% lanh nhu déa & nhiét d6 4°C trong thdi gian 30
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phut, t& bao dugc rira, dugc phong bé bing chit dém (FBS 0,5% trong chat dém nuée
mudi dém phosphat (PBS)) trong thdi gian 10 phat & nhiét do trong phong, va duoc
nhudm mau bing khing thé cMyc trong thoi gian 1 giv (Cell Signaling
Technology®5605, pha lodng 1:200). C4c té bao dugc rira va duge nhudém mau bang
cich @ v6i IgG khang thd dugc két hop Alexa-488 (Cell Signaling
Technology®#4412, pha lodng 1:1000) & nhi¢t d0 trong phong trong thoi gian 30
phit. Sau khi nhu¢m mau, té bao duogc rira lai va dugc ¢ dinh bé“mg paraformaldehyt
2% trong PBS va sin sang @ phan tich bing may dém té bao theo dong BD
FACSCalibur™, Gi4 tri trung binh hinh hoc huynh quang duoc tinh thong qua FlowJo
(TreeStar Inc), tin hiéu tc ché 16n nhét dugc xac dinh bang cach xir Iy hop chét ddi
chimg & liéu lugng cao ngang qua mdi dia, va tin hiéu e ché nhé nhat duge xac dinh
bing cach xir Iy DMSO. IC50 dugec tinh bing céch 1am khop cac diém di liéu dép tng
lidu lugng ma dugc chuén héa so véi céc tin hiéu 16n nhat va nho nhit dudi dang ty 18
phin trdm e ché bang cach st dung mé hinh hdi quy khong tuyén tinh logistic 4 tham

sO tiéu chuan.

Mic du cac tinh chit dugc 1y ciia hop chit c6 Cong thic (1) thay d6i theo su
thay d6i cu tric nhu mong doi, nhin chung, hoat tinh ctia hop chét c6 Cbéng thire (I)
¢6 thé duge chimg minh & cac ndng do hodc lidu lugng sau day trong mot hogc nhiéu

thir nghiém néu trén.

Dit lidu sau day duoc tao ra dbi véi cac Vi du (dir liéu dudi day c6 thé 1 két

qua tir thi nghiém don 1€ hoéc gié tri trung binh cta nhiéu thi nghiém lap lai):

Bing X

V Thir nghiém May phat hién X Kp/pM
i Alpha ICs

BRD4(1) Brp4(1 BRD4(2 BRD2(I BRD2(2 BRD3(1 BRD3(2 BRDT(I BRDT(
v M ) ) ) ) ) ) ) )

-28-



0,12(n=2) 0,047
(n=2)

0,035 (n=2) 0,026
(n=6)

0,30 (m=2) 0,11
(n=2)

0,14 (n=4) 0,057
(n=2)

0,13
(n=4)

0,29
(n=6)

0,34
(n=4)

0,25

(n=2)
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0,10 0,28
(n=2) (n=2)
0,083 0,35
(n=2) (n=2)
0,16 0,53
(n=2) (n=2)

S 1an 13p lai trong ngodc don

Vidu Chdng ting sinh MM1.S Gls/uM

0,0049 (n=9)

<0,0020 (n=3)

0,0075 (n=2)

0,0051 (n=3)

Bang Y

S6 1an lap lai trong ngodc don

M6 hinh Ghép khac loai
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0,064
(n=2)

0,057
(n=2)

0,11
(n=2)

0,43
(n=2)

0,92
(n=2)

0,67
(n=2)

0,095
(n=2)

0,035
(n=2)

0,093
(n=2)

"MoA" MM1.8 ICsy/uM

0,011 (n=12)

<0,0020 (n=4)

0,025 (n=1)

0,012 (n=2)

0,45
(n=2)

1,1

- (n=2)

0,99
(n=2)
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Hop chéit A con duge dénh gid trong mo hinh ghép khac loai nhu duge md ta
dudi day.

Mua chudt cai CB17 SCID tir 6 dén 8 tudn tudi ctia hing Charles River
Laboratories (Wilmington, MA) va nudi trong diéu kién khong chtra tic nhan gdy bénh
dac hiéu trong didu kién dugc cong nhian béi AAALAC (T chuc Panh gia va Cong
nhin Sy Cham séc Ddng vat Thi nghiém - Association for Assessment and
Accreditation of Laboratory Animal Care). Cung cdp thuc pham di dugc chiéu xa va
nudc da thanh trung tuy thich.

T4i tao huyén pha té bao MV-4-11 (Tap doan Nudi cdy M6 Hoa Ky) trong 0,1
ml mdi truong khong chira huyét thanh va Matrigel (Becfon Dickinson) ¢ ty 1€ 1:1.
Tiém dudi da cac t& bao nay 10"/con chudt) vao suon phai cia con chudt. DPé khéi u
phat trién dén khi ching dat dén thé tich trung binh bang 200 mm® d c6 hiéu qua va
sau d6 chia ngiu nhién cac con chudt vao cic nhém gbém 8 con. Hoa tan hop chat A
trong HPMC 0,5%/Tween80 0,1% dé dung liéu lugng. DPé c6 hiéu qua, t4 dugc hodc
Hop chit A dugc dung PO mét 1an mot ngay (qd) trong thoi gian 21 ngay & ham lugng
10 mg/kg (mpk). Po khéi lugng co thé va thé tich khdi u hai 14n mét tudn trong thoi
gian 21 ngay. Két qua dugc thé hién trén Hinh E va ching t6 tdc dung ctia Hop chit A
1&n thé tich khéi u.

Theo khia canh khac ctia sang ché, sang ché @ xuét dugc phém, ma cé chira
hop chit c6 Cong thue (1), hodc mubi duge dung cta ching, nhu dugc xéc dinh trong
ban md ta nay, két hop véi chét pha lodng hoic chit mang dugc dung. Theo khia canh
khac cua sang ché, sang ché dé xut dugc phim, ma c6 chira dong tinh thé Hop chét
A:axit 6-hydroxy-2-naphthoic, nhu dugc xac dinh trong ban mo ta nay, két hop voi

chét pha loing hodc chit mang dugc dung.

Dugc phim theo sang ché c6 thé & dang thich hop d ding qua duong miéng
(vi du nhu duéi dang vién nén, vién thudc hinh thoi, vién nang cimg hoic mém, huyén
phu nuée hoac dau, nhii tuorng, bot hodc hat co thé phan tén, si r6 hodc cdn ngot), dé
dung tai chd (vi du nhu kem, thubc ma, gel, hodac dung dich hodc huyén phu nuéce
hodc dau), dé st dung bang cach x6ng (vi du nhu bdt tan min hodc sol khi 16ng), dé sur

dung bing cach bom khi (vi du nhu bdt tan min) hoic dé st dung ngoai dudng tiéu
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héa (vi du nhu dung dich nude hodc dau tiét tring dé dung lidu lrong trong tinh mach,
duéi da, trong co hodc trong co hodc dudi dang thudc dan @ dung liéu lugng qua truc
trang). Theo mot khia canh cua sang ché dugc phdm theo sang ché 14 dugc pham thich

hop @ ding qua dudng miéng.

Dugc phdm theo sang ché ¢6 thé thu duoc bang cic quy trinh théng thudng
bang cach sir dung céc t4 dugc thong thuong, da biét r5 trong linh vuc. Do d6, dugc
phém duogc du dinh dé dung qua dudng miéng co thé chura, vi du nhu, mot hoic nhiéu

chét tao mau, chét 1am ngot, chét tao huong va/hoic chét bao quan.

Thoéng tin thém vé viéc tao ché phdm c6 thé tham khao & Chuong 25.2 cia Tap
5 cta tai liéu Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of

editorial Board), Pergamon Press 1990.

Hop chét c¢6 Cong thuc (I) hodc ddng tinh thé Hop chédt A:axit 6-hydroxy-2-
naphthoic thuong dugc dung cho dong vat méu néng & lidu don vi ndm trong khoang
tir 5 dén 5000 mg/m? dién tich co thé ciia con vat tirc 13 xap xi tir 0,1 dén 100 mg/kg,
va diéu nay thuong tao ra lidu lwong hiru hidu dé didu tri. Dang lidu don vi, ching han
nhu vién nén hoac vién nang, thuong chua tir 0,5 mg dén 250 mg va, ching han nhur,
tir 1 dén 250 mg thanh phin hoat tinh. Liéu hang ngdy cin phai dugc thay ddi tiy
thudc vao vat chi la dong vat hodac con ngudi dugc diéu tri, duong dung cu thé, va
murc do nghiém trong ciia bénh can diéu tri. Theo d6, ngudi hanh nghé ma dang diéu
tri cho con véat hodc bénh nhan cu thé bt ky c6 thé xac dinh lidu luong t6i wu. Hop
chat hodc ddng tinh thé theo sing ché c6 tiém ning 1am chit chéng ting sinh va/hozic
chét giét té bao trong viéc ngin chin va/hoic diéu tri bénh ung thu mau (con dugc goi
12 bénh ung thu dich 16ng) va bénh khéi u rin. Cu thé 13, hop chét hoic ddng tinh thé
theo sang ché dugc mong doi 13 s& hitu dung trong viéc ngan ngira hodc diéu tri cac
khéi u ma c6 lién quan dén su khuéch dai ctia mot hoic nhiéu ho BET cuia protein
chira bromodomain, thich hop 1a su khuéch dai BRD4, hoic phu thudc vao gen gay
ung thu then chbt ma c6 thé duoc didu hoa bﬁng mot hodc nhidu ho BET cua protein
chtra bromodomain, thich hgp 1a BRD4, vi du nhu, ung thu budng trimg, bénh bach
cau té bao dang tiy va dong hdn hop cép tinh (AML), bénh da u tiy (MM), u lympho
té bao B 16n lan téa (DLBCL), ung thu tuyén tién liét khang cit tinh hoan (CRPC),
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ung thu phdi té bao khong nhé (NSCLC), ung thu phdi té bao nhé (SCLC), ung thu

v, u nguyén bao dém, va u nguyén bao than kinh.
MO ta chi tiét sang ché

Thuét ngir "liéu phap" dugc dyu dinh 13 c¢6 nghia thong thudng vé viée diéu tri
bénh dé 1am giam nhe hoan toan hodc mat phén cua mot, mot vai hodc tAt ca cac triéu
chimg ctia no, hodc stra chita hodc bu dép cho bénh ly da trdi qua. Thuat ngir "li¢u
phap" con bao gdbm "phong bénh" trir khi ¢6 chi dan cu thé vé diéu nguoc lai. Céc

A

thuat ngt "tri liéu" va "y& mat tri liéu" can duoc hiéu 1a tuong duong.

Thuét nglt "phong bénh" duoc dl.,i dinh 13 c6 nghia thong thudng va bao gbm
viéc phong bénh so cip dé ngin Vngl‘ra su phat trién ctia bénh va phong bénh thir cép
bang cach d6 bénh da phat trién va bénh nhan duge bao vé tam thoi hodc vinh vién
chéng lai su trdm trong thém hoic su x4u di cta bénh hoic su phat trién cua triéu

chimg méi ¢6 lién quan dén bénh.

Thuét ngir "diéu tri" duoc sir dung ddng nghia véi "liéu phap". Tuong tu, thuat
ngit "didu tri" c6 thé dugc coi nhu 13 "4p dung liéu phap" khi "liéu phap" 1a nhu dugc

xac dinh trong ban mo ta nay.

Thuat ngit ‘lugng hitu hiéu' dung d& chi ham lugng cta hop chat c6 Cong thirc
(1) hodc dong tinh thé nhur dugc md ta theo phuong an bét ky trong ban mo ta ndy ma
hitu hiéu dé c6 kha ning mang lai liéu phap & d6i tuong. Trong trudng hop bénh ung
thu, lugng hitu hiéu c6 thé gy ra su thay d6i bat ky c6 thé quan sat dugc hoidc co thé
do dugc & dbi twong nhu duge mo ta trong dinh nghia vé "liéu phéap", "didu tri" va
"phong bénh" vi du nhu, lugng hitu hiéu c6 kha ning lam giam s& lugng té bao ung
thu hoic té bao khéi u; c6 kha ning 1am giam téng kich thudc khéi u; c6 kha ning tic
ché hoic 1am ngimg su thdm nhap cla té bao khdi u vao cic co quan ngoai vi bao
gbm, vi du nhu, mo mém va xuong; ¢é kha ning trc ché va 1am ngimg su di can khdi
u; c6 kha ning tre ché va 1am ngimng su phat trién khdi u; c6 kha ning lam thuyén gidm
dén mé6t mirc d6 nao d6 mot hodc nhiéu triéu chimg c6 lién quan dén bénh ung thu; c6
kha niang 1am giam ty 1€ mic bénh va ty 18 tir vong; c6 kha nang cai thién chét lugng

cudc song; hoic két hgp cla cac hiéu qua nay. Luong hiru hiéu c6 the 1a lugng du d€
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lam giam tri€u chung ctia bénh dép trng véi su e ché ctia mot hodc nhiéu protein chira
bromodomain. Pdi véi liéu phép ung thu, hiéu qua in-vivo c6 thé, vi du nhu, duogc do
bang cach danh gia thoi gian séng, thoi gian tién trién bénh (TTP), ty 1 d4p tng (RR),

thoi gian d4p Gmg, va/hodc chat lugng cude sdng.

Sang ché dé xuit hop chét c6 Cong thire (I), hodc mudi dugc dung cta ching,
hodc ddng tinh thé hop chét c6 Cong thic (I):thanh phin dong cdu tao, thich hop 12
ddng tinh thé Hop chit A:axit 6-hydroxy-2-naphthoic, nhu dugc x4c dinh & trén, dé st
dung trong liéu phéap.

Theo khia canh khac cia sang ché, sang ché d& xuét hop chét c6 Cong thic (1),
hoic mudi dugc dung cia chung, hodc ddng tinh thé Hop chit A:axit 6-hydroxy-2-

naphthoic, nhu dugc xac dinh & trén, dé san xuét thude.

Sang ché dé xuit hop chat c6 Cong thirc (I) hodc mudi dugc dung cta ching,
hodc ddng tinh thé Hop chit A:axit 6-hydroxy-2-naphthoic, nhu duge x4c dinh & trén,

dé sir dung lam thuoc & dong vat méu ndng chang han nhu nguoi.

Theo khia canh khac ctia sang ché, sang ché d& xut hop chét c6 Cong thic (1),
hoic mudi duoc dung cia chung, hodc ddng tinh thé Hop chit A:axit 6-hydroxy-2-
naphthoic, nhu duge xac dinh & trén, dé su dung trong viéc tao ra tac dung chéng tang

sinh hodc giét t& bao & dong vit mau néng ching han nhu ngudi.

Theo khia canh khac cia sang ché, séng ché dé xuét viéc str dung hop chit ¢c6
Cong thire (I), hoic mudi duge dung cia ching, hoic d6ng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugc x4c dinh & trén, trong vi€c san xuét thudc dé sir dung
dé tao ra tac dung chéng tang sinh hodc giét té bao & dong vit mau néng ching han

nhu nguoi.

Theo khia canh khac cia sang ché, sang ché dé xuét viéc str dung hop chat co
Céng thire (1), hoic mudi duoc dung ctia ching, hoic ddng tinh thé Hop chat A:axit 6-
hydroxy-2-naphthoic, nhu dugc x4c dinh ¢ trén, dé tao ra tac dung chéng ting sinh

hoic giét t€ bao ¢ dong vat mau néng chang han nhu nguoi.
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Theo khia canh khac cia sang ché, sang ché dé xuét phuong phép tao ra tic
dung chéng tang sinh hoic giét té bao & dong vat méu néng, ching han nhu ngudi, cin
didu tri ma bao gdm budc sir dung cho dong vat nay luong hitu hiéu ctia hgp chit co
Céng thire (1), hoic mudi duoc dung cia chiing, hoic dong tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugc x4c dinh & trén.

Theo khia canh khac cua sang ché, sang ché d& xuit hop chit c6 Cong thirc (1),
hodc mudi duoc dung cia chung, hodc ddng tinh thé Hop chit A:axit 6-hydroxy-2-
naphthoic, nhu dugc xéc dinh & trén, dé sur dung trong viéc ngidn nglra hoac diéu tri

bénh ung thu & dong vat méu néng chéng han nhu nguoi.

Theo khia canh khac cta sang ché, sang ché d& xuit viéc sir dung hop chét c6
Céng thire (1), hoic mudi duoc dung cia ching, hoic dbng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugc xac dinh & trén, trong viéc san xuét thube dé sir dung
trong viéc ngan ngira hoic diéu tri bénh ung thu & dong vit mau néng ching han nhu

nguoi.

Theo khia canh khac cta sang ché, sang ché d& xuat phuong phap ngin nglra
hodc diéu tri bénh ung thu & dong vat mau néng, chéng han nhu nguoi, can diéu tri ma
bao gdm budc sit dung cho dong vat nay luong hitu hiéu ctia hop chét c6 Céng thirc
(1), hodc mubi duge dung ciia chiing, hodc ddng tinh thé Hop chat A:axit 6-hydroxy-2-
naphthoic, nhu dugce xéc dinh & trén.

Theo khia canh khac cula sang ché, sang ché d& xuit hop chit c6 Cong thirc (1),
hodc mudi dugc dung cia ching, hodc dong tinh thé Hop chét A:axit 6-hydroxy-2-
naphthoic, nhu duoc xac dinh & trén, dé sir dung trong viéc ngidn ngira hodc diéu tri
bénh ung thu mau (con dugc goi 1a bénh ung thu dich 16ng) va bénh ung thu thé rin &

dong vat mau nong ching han nhu nguoi.

Theo khia canh khac ciia sang ché, kséng ché @ xuit viéc str dung hop chit c6
Céng thue (I), hoic mudi duoc dung cia chung, hodc ddng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugc x4c dinh & trén, trong viéc san xuét thudc dé sir dung
trong viéc ngdn ngtra hodc diéu tri bénh ung thu mau va bénh ung thu thé ran & dong

vat mau néng chang han nhu nguoi.
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Theo khia canh khac cta sang ché, sang ché dé xuét phuong phap ngin ngira
hodic diéu tri bénh ung thu mau va bénh ung thu thé rin & dong vat mau néng, ching
han nhu ngudi, can diéu tri ma bao gdm budc st dung cho dong vat nay luong hiru
hiéu cua hop chit c6 Cong thirc (I), hosic mubi duge dung cia chiing, hodc ddng tinh

thé Hop chét A:axit 6-hydroxy-2-naphthoic, nhu duge x4c dinh & trén.

Mot khia canh cua sang ché dé xuit hop chét c6 Cong thirc (I) ma c6 kha ning
ttc ché mot hodc nhiéu protein chira bromodomain, tirc 1& ho BET cua protein chira
bromodomain, va chéng han nhu BRD2, BRD3, BRD4, va BRDt va, thich hgp la
BRDA4. C6 loi néu hop chit nay c6 thé hiru dung dé diéu tri rdi loan ting sinh chéang
han nhu bénh ung thu & bénh nhan khi rdi loe,in ting sinh 13 rdi loan qua trung gian
protein chita bromodomain. ‘Réi loan qua trung gian protein chira bromodomain' c6
nghia 1a bénh bét ky hodc céc tinh trang bénh c6 hai khac trong d6 mot hozc nhiéu

protein chira bromodomain da dugc biét 1a c6 déng vai trd trong do.

Theo khia canh khéac cta sang ché, sang ché dé xuat hop chét c6 Cong thirc (1),
hoic mudi duoc dung cia chung, hoic dong tinh thé Hop chét A:axit 6-hydroxy-2-
naphthoic, nhu dugc xéc dinh & trén, dé sir dung trong viéc ngan ngtra hodc diéu tri

bénh ung thu phu thudéc BET & dong vat mau néng ching han nhu ngudi.

Bénh ung thu phu thudc BET c6 nghia 12 bénh ung thu bit ky trong d6 mot
hodc nhiéu ho BET cua protein chtta bromodomain chéng han nhu BRD2, BRD3,
BRD4, va BRDt d6ng vai tro trong do.

Theo khia canh khac cta sang ché, sang ché @& xuit hop chit c6 Cong thirc (I),
hoidc mudi duoc dung cia chung, hodc ddng tinh thé Hop chét A:axit 6-hydroxy-2-
naphthoic, nhu dugc xéc dinh & trén, dé sir dung trong viéc ngidn ngtra hodc diéu tri

bénh ung thu phu thug¢c BRD4 & dong vat mau nong chéng han nhu nguoi.

Theo khia canh khac cua sang ché, sang ché dé xuét viéc sir dung hop chét c6
Cong thire (I), hoic mudi duge dung ctia ching, hoic ddng tinh thé Hop chit A:axit 6-
hydroxy-2-naphthoic, nhu dugc xac dinh & trén, trong viéc san xuét thubc dé st dung
trong viéc ngan ngira hodc diéu tri bénh ung thu phu thuéc BET & dong vat mau nong

chéang han nhu nguoi.
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Theo khia canh khac cta sang ché, sang ché dé xuét viéc sir dung hop bhét co
Céng thuc (I), hoic mudi duge dung ciia ching, hodc ddng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugce xac dinh & trén, trong viéc san xuét thudc dé str dung
trong viéc ngan ngira hodc diéu tri bénh ung thu phu thugc BRD4 & dong véat mau

ndéng ching han nhu nguoi.

Theo khia canh khac cua sang ché, sang ché dé xuit phuong phép ngin ngira
hoac diéu tri bénh ung thu phu thudec BET & dong vat mau nong, chéng han nhu nguoi,
can diéu tri ma bao gdm budc sir dung cho dong vat ndy lugng hiru hiéu cta hop chét
c¢6 Cong thirc (I), hoic mudi dugc dung ciia chiing, hogc ddng tinh thé Hop chét A:axit
6-hydroxy-2-naphthoic, nhu dugc xéac dinh & trén.

Theo khia canh khac cia sang ché, sang ché dé xuit phuong phap ngin ngilra
hodc diéu tri bénh ung thu phu thudc BRD4 & dong vat mau nong, chéng han nhu
nguoi, can diéu tri ma bao gém bude st dung cho dong vat nay lugng hitu hi€u cua
hop chét c6 Céng thirc (I), hoic mudi duge dung clia ching, hodc ddng tinh thé Hop
chét A:axit 6-hydroxy-2-naphthoic, nhu duge x4c dinh & trén.

Theo khia canh khac ciia sang ché, sang ché dé xuit hop chét c6 Cong thire (I),
hodc mudi duoc dung cua chung, hodc ddng tinh thé Hop chét A:axit 6-hydroxy-2-
naphthoic, nhu dugc xéac dinh ¢ trén, dé sir dung trong viée tao ra tic dung trc ché 1én

mot hodc nhiéu ho BET cua protein chita bromodomain.

Theo khia canh khac ciia sang ché, sang ché d& xuét hop chét c6 Cong thic (1),
hozc mudi duge dung cia ching, hodc ddng tinh thé Hop chat A:axit 6-hydroxy-2-
naphthoic, nhu dugce x4c dinh & trén, dé st dung trong viéc tao ra tdc dung uc ché lén

BRDA4.

Theo khia canh khac cta sang ché, sang ché dé xuat viéc sir dung hop chét c6
Céng thirc (I), hoic mubi duge dung ciia chiing, hoic dong tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugc xac dinh & trén, trong viéc san xuét thubc dé sir dung
trong viéc tao ra tdc dung Uc ché 1én mot hodic nhidu ho BET cia protein chira

bromodomain.
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Theo khia canh khac cua sang ché, sang ché dé xuét viéc st dung hop chit c6
Cong thue (I), hodc mudi dugce dung ciia chiing, hogc ddng tinh thé Hop chét A:axit 6-
hydroxy-2-naphthoic, nhu dugce xac dinh & trén, trong viéc san xuét thudc dé sir dung

trong vi¢c tao ra tdc dung trc ché 1én BRDA4.

Theo khia canh khéac cua sang ché, sang ché d& xudt phuong phép tao ra tac
dung wc ché 1én mot hoic nhiéu ho BET cua protein chira bromodomatrong d6 bao
gdm bude st dung cho dong vit lugng hitu hiéu cua hop chét c6 Cong thuc (I), hoic
mudi dugc dung cia chung, hoic dong tinh thé Hop chit A:axit 6-hydroxy-2-

naphthoic, nhu dugc xac dinh & trén.

Theo khia canh khéc cua sang ché, sang ché dé& xuat phuong phép tao ra tac
dung trc ché 1én BRD4 ma bao gdm budc sir dung cho dong vat nay luong hitu higu
ctia hop chat c6 Céng thirc (I), hodc mubi duge dung cua ching, hodc dong tinh thé

Hop chét A:axit 6-hydroxy-2-naphthoic, nhu duge xé4c dinh & trén.

Ddng tinh thé Hop chat A:axit 6-hydroxy-2-naphthoic c6 thé & Dang A, Dang B
hodc Dang C, nhu xac dinh trong ban md ta nay va thich hop 1a & dang A.

Viéc diéu tri chéng ung thu dugc md ta trong ban mo ta nay cé thé duoc ap
dung dudi dang liéu phap duy nhit hodc c6 thé bao gbm, ngoai hop chét theo sang ché,
ph'?lu thuit hodc xa tri hodc hoéa tri hodc li¢u phap mién dich thong thuong. Héa tri ¢
thé duoc dung cung ltc, déng thoi, tudn tu hodc riéng ré& dbi véi viée didu tri béng hop

chét theo sang ché.

Khi str dung liéu phap két hop, ham luong ctia hop chét c6 Céng thirc (I) hodc
mubdi duoc dung cia ching hodc ddng tinh thé Hop chét A:axit 6-hydroxy-2-naphthoic
dugc md ta trong ban md ta nay va ham luong cuia (céc) chét c6 duoc tinh khéc, khi
duoc két hop, c6 tac ddng cung nhau dé diéu tri rbi loan dich & con vt méc bénh.
Trong trudng hgp nay, cadc ham luong két hop 1a "hrong hiru hiéu dé didu tri" néu
chung, khi dugc két hop, di dé 1am giam triéu ching ctia bénh dap Gng véi su e ché
ctia mot hodc nhidu protein chira bromodomain. Thong thudng, cac ham lugng ndy c6
thé duoc xac dinh boi ngudi c6 hidu biét trung binh trong linh vuc bang cach, vi du

nhu, bit ddu véi gidi han liéu lugng duge mb ta trong ban mo ta ndy d6i v6i hop chét
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¢6 Cong thire (I) hodc mubi dugc dung ctia ching hogc ddng tinh thé Hop chét A:axit
6-hydroxy-2-naphthoic nhu dugc xac dinh trong ban mo ta nay va (céc) giéi han lidu
lwong dd dugc phé chuin hoic duge cong b theo cach khac ciia (cac) hop chét ¢o

duoc tinh khac.

Theo khia canh khéc cuia sang ché, sang ché @ xuit san phidm dugc cé chia
hop chit c6 Cong thuc (I), va cht khang khéi u bd sung, dé diéu tri két hop bénh ung
thu.

Theo khia canh nay cta sang ché, sang che¢ d€ xuat san pham dugc ¢ chira hop
chat ¢6 Cong thie (I), hodc mudi duge dung cia ching, nhu dugc xac dinh & trén, va

chit khang khéi u bd sung, dé diéu trj két hop bénh ung thu.

Theo c4c khia canh ndy san phidm dugc c6 chira hop chat c¢6 Cong thire (I) va

thanh phin ddng ciu tao & dang déng tinh thé.

Theo khia canh khac cta sang ché, sang ché dé xudt san phdm dugc c6 chira
ddng tinh thé Hop chét A:axit 6 hydroxy-2-naphthoic, nhu dugc x4c dinh & trén, va
chit khang khéi u bd sung, dé diéu tri két hop bénh ung thu.

Diéu tri két hop c6 thé bao gdm mdt hozc nhiéu chét khang khéi u sau day:-

(i) thubc chbng ting sinh/khang khéi u va dang két hop cua chung, nhu duge
ding trong nganh ung thu, ching han nhu chét alkyl hoéa (vi du nhu cis-platin,
oxaliplatin, carboplatin, xyclophosphamit, mu tac nito, melphalan, cloambuxil,
busulphan, temozolamit va nitrosoure); chit chéng chuyén héa (vi du nhu gemxitabin
va khang folat ching han nhu flopyrimidin nhu 5-flouraxin, pemetref(el va tegafur,
raltitrexed, methotrexat, xytosin arabinosit, va hydroxyure); khang sinh khang khéi u
(vi du nhu anthraxyclin nhu adriamyxin, bleomyxin, doxorubixin, daunomyxin,
epirubixin, idarubixin, mitomyxin-C, dactinomyxin va mithramyxin); va chét tc ché
topoisomeraza (vi du nhu epipodophyllotoxin nhu etopbsit va teniposit, amsacrin,
topotecan va camptothecin va irinotecan); chét e ché cia co ché sta chita ADN

chéng han nhu CHK kinaza; chét trc ché protein kinaza phu thugc ADN; chét wrc ché
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ctia poly (ADP-riboza) polymeraza (chét irc ché PARP, bao gbm olaparib); va chit trc
ché Hsp90 chang han nhu tanespimyxin va retaspimyxin;

(ii) hop chit ma tc ché su tién trién théng qua chu trinh té bao ching han nhu
chét chéng phan bao (vi du nhu vinca alkaloit nhu vincristin, vinblastin, vindesin va
vinorelbin; epothilon ching han nhu ixabepilon va patupilon; taxoit nhu taxol, taxotere
va doxetaxel; chét &rc ché kinaza giéng polo; va chit trc ché clia protein van dong
kinesin ching han nhu chét e ché protein Eg5); chét trc ché aurora kinaza (vi du nhu
AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529, VX-528 va
AX39459); chét tc ché kinaza phu thudc xyclin ching han nhu chit &c ché CDK2
va/hodc CDK4; va chit @e ché chitc ning protein trung doan ching han nhur chét tic

ché CENP-E;

(iii)  chit kim t& bao ma 1am thay dbi sy sinh truéng phu thudc hormon ching
han nhu khang estrogen (vi du nhu tamoxifen, fulvestrant, toremifen, raloxifen,
droloxifen va iodoxyfen), khang androgen (vi du nhu bicalutamit, flutamit, nilutamit
va xyproteron axetat), chit di khang LHRH hodc chit chi van LHRH (vi du nhu
goserelin, leuprorelin va buserelin), progestogen (vi du nhu megestrol axetat), chat trc
ché aromataza (vi du nhu anastrozol, letrozol, vorazol va exemestan); chét irc ché cta
5o-reductaza ching han nhu finasterit va chit wc ché CYP17A1 ching han nhu

abirateron;

(iv) chét chéng xam 14n, vi du nhu chit e ché ho c-Src kinaza nhu
AZDO0530 (saracatinib); dasatinib (BMS-354825), J. Med. Chem., 2004, 47, 6658-
6661) va bosutinib (SKI-606), va chét &rc ché metalloproteinaza nhu marimastat, chét_
trc ché cua chirc nang thu thé chéit hoat héa urokinaza plasminogen hoic khang thé dbi
v6i heparanaza; chét trc ché ciia FAK hay kinaza dinh tiéu diém; chit tc ché phan tir
nho cta kinaza thu th8 MET (vi du nhu volitinib/AZD6904); khang thé ddi véi kinaza
thu th8 MET hodc yéu t6 sinh truéng t& bao gan phdi tt MET (vi du nhu
onartuzumab);

(v)  chét trc ché chirc nang yéu t6 sinh trudng: vi du nhu chét e ché bao gdm
khang thé yéu 6 sinh trudng va khang thé thu thé yéu 6 sinh truéng (vi du nhu khang
thé khang erbB2 trastuzumab [Herceptin™], khang thé khang EGFR panitumumab,
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khang thé khang erbB1 cetuximab [Erbitux, C225] va yéu t4 sinh truéng hodc khang
thé thu thé yéu t4 sinh trudng bét ky duoc boc 10 béi Stern va cong su. Critical reviews
in oncology/haematology, 2005, Vol. 54, pp11-29); chit trc ché nay ciing bao gdm
chit e ché tyrosin kinaza, vi du nhu chét e ché ho yéu td sinh truéng biéu bi (vi du
nhu chét e ché tyrosin kinaza ho EGFR chéng han nhu gefitinib (ZD1839), erlotinib
(OSI-774) va CI 1033, chét tc ché tyrosin kinaza erbB2 ching han ﬁhu lapatinib; chét
trc ché erbB 1/2 hén hop ching han nhu afatanib; va chét e ché khong thuan nghich
cia EGFR va Her2 ching han nhu HKI-272, chét e ché khéng thuan nghich coa
EGFR ching han nhu AZD9291; chit tc ché ho yéu t6 sinh truéng té bao gan va thu
thé cia chiing; chit tc ché ho yéu té sinh truéng insulin bao gbm chét e ché phan tir
nho kinaza va khang thé dinh huéng yéu té sinh truéng gidng insulin va thu thé yéu t6
sinh trudng gibng insulin; chit e ché ho yéu t6 sinh truong c6 ngudn gbe tiéu cau va
thu thé ctia chung ching han nhu imatinib va/hoic nilotinib (AMN107); chat trc ché c-
kit, chit (rc ché AnLK, chét e ché Flt3 kinaza, chit (rc ché c-abl kinaza, va chit wc
ché CSF-1R hodc TRK kinaza;

(vi) chét tc ché cua kinaza truyén tin hiéu nhu FGFR (vi du nhu AZD4547),
PIM (vi du nhir AZD1208), MEK. (vi du nhu Selumetinib (AZD6244), AKT (vi'du
nhu AZD5363), chit tc ché cia TOR kinaza (bao gdbm TORCI va TORC2, vi du nhu
AZD2014), va chit &rc ché ciia PI3 kinaza, bao gdbm céc chit déng phan ching han nhu
PI3K-a, PI3K-B hodc PI3K-A (vi du nhu AZD8186); chét e ché cua serin/threonin
kinaza ching han nhu Ras hoic Raf kinaza (vi du nhu sorafenib hoic vemurafenib);
chit tc ché ciia PDK, SGK, PI4K hoic PIP5K, JAK, STAT (bao gdm STATS3, chét trc
ché cua chung 14 AZD9150) va IRAK4; chét e ché ATR (vi du nhu AZD6738) hoic
chét rc ché ATM; chit e ché BTK chéng han nhu ibrutinib, chét trc ché SYK chéng
han nhu fostamatinib, va chét trc ché kinaza phu thudc xyclin; chéit tc ché farnesyl
transferaza ching han nhu tipifarnib (R115777) lonafarnib (SCH66336) va chat rc ché
Wee-li kinaza (vi du nhu AZD1775 nhu dugc mo ta trong tai liéu W02007/126128);

(vii) chéit chéng tao mach ching han nhu cic chit ma wc ché hiéu qua cia yéu
t§ sinh truéng ndi mac, vi du nhu khang thé yéu td sinh truéng té bao khang ndi mac
bevacizumab (Avastin™) va vi du nhu, chit e ché thu thé tyrosin kinaza VEGF

chéng han nhu vandetanib (ZD6474), sorafenib, vatalanib (PTK787), sunitinib
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(SU11248), axitinib (AG-013736), pazopanib (GW 786034) va cediranib (AZD2171),
hop chit ching han nhu hop chét dugc boc 10 trong WO97/22596, WO97/30035,
W097/32856 va WO98/13354 va hop chit ma hoat dong theo co ché khac (vi du nhu

linomit, chét trc ché chirc ning integrin avp3 va angiostatin);

(viii) chit 1am hu hong mach ching han nhu Combretastatin A4 va hop chét
dugc bdc 10 trong W099/02166, W000/40529, WO00/41669, WO01/92224,
W002/04434 va W0O02/08213;

(ix) liéu phap dbi nghia, vi du nhu céc liéu phap dinh huéng vao cac dich
duoc liét ké & trén, ching han nhw ISIS 2503, chit dbi nghia khang ras;

(x)  phuong phap liéu phap gen, bao gbm vi du nhu cic phuong phép thay
thé gen khac thuong ching han nhu p53 khac thuong hoic BRCA1 hoic BRCA2 khéc
thuong, phuong phap GDEPT (lidu phap tién dugc chét enzym dinh huéng gen) ching
han nhu phuong phap st dung xytosin deaminaza, tymidin kinaza hodc enzym
nitroreductaza vi khuén va phuong phép 1am ting kha ning dung chiu ctia bénh nhan

d6i v6i viéc hoa tri hodc xa tri ching han nhu liéu phap gen khang da thudc;

(xi) phuong phéap liéu phap mién dich, bao gdm vi du nhu cdc phuong phap
ex-vivo va in-vivo d& 1am ting kha ning gy mién dich cta té bao khéi u ctia bénh
nhan, ching han nhu chuyén nap bing xytokin ching han nhu interleukin 2,
interleukin 4 hodc yéu té kich thich khuan lac bach ciu hat-dai thuc bao; phuwong phap
@& 1am giam su suy nhuoc té bao T hozc chirc ning té bao T diéu hoa; phuong phap
ting cuong dap ung té bao T véi khéi u, ching han nhu phong bé khang thé véi
CTLA4 (vi du nhu ipilimumab va tremelimumab), B7H1, PD-1 (vi du nhu BMS-
936558 hoic MEdi-4736), va khang thé chit chu van v6i CD137; phuong phap st
dung té bao mién dich da duoc chuyén nap ching han nhu té bao phan nhanh da duoc
chuyén nap xytokin; phuong phép st dung dong té bao khdi u di dugc chuyén nap
xytokin, phuong phép sir dung khéng thé dbi véi khang nguyén két hop khdi u, va
khang thé ma 1am tan loai té bao dich (vi du, khang thé khang CD20 khong dugc két
hop chéng han nhu Rituximab, khéng thé khang CD20 d3 dugc danh déu phéng xa
Bexxar va Zevalin, va khang thé khang CD54 Campath); ché do diéu tri héa tri R-

CHOP (Rituximab cung vé&i xyclophosphamit, doxorubixin hydroclorua, vincristin
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sulphat va prednison); phuong phap s dung khang thé khang idiotyp; phuong phéap
lam tdng cudng chirc nang té bao Giét Ty nhién; va phuong phép sir dung thé két hop
khéng thé-doc t& (vi du khang thé khang CD33 Mylotarg); doc tb mién dich ching han
nhu moxetumumab pasudotox; chit cha van cia thu thé giéng toll 7 hodc thu thé

gidng toll 9;

(xii) chét (rc ché cuia su thoai héa protein qua trung gian proteasom bao gbdm
nhung khong chi giéi han & chit @c ché proteasom ching han nhu Velcade™
(Bortezomib) hoic carfilzomib, chit trc ché cua ubiquity lipaza, chédt e ché cua
ubiquitin proteaza, chét trc ché cia protein Neddylation, va chat trc ché cua protein

sumoylation; va

(xiii) tiéu chuén khéc cta chit chim soc ching han nhu xyclophosphamit,

prednison, lenalidomit hodc thalidomit.

Theo khia canh nay ciia sang ché, sang ché dé xuét dang két hop thich hop dé
sir dung trong viéc diéu tri bénh ung thu c6 chira hgp chét c6 Cong thire (I) hodc mudi
duoc dung cia ching va chit khang khéi u bd sung, cu thé 1a chit khang khdi u bat ky

duoc liét ké trong cac muc (i)-(xiii) & trén.

Theo khia canh ndy cia sang ché, sang ché ciing dé xuét dang két hop thich hop
dé sir dung trong viéc diéu tri bénh ung thu c6 chia déng tinh thé Hop chat A:axit 6-
hydroxy-2-naphthoic va chét khang khéi u b sung, cu thé 13 chit khang khbi u bét ky

duogc liét ké trong cac muc (i)-(xiii) & trén.

Theo khia canh khéc cta sang ché, sang ché dé xuat hop chét c6 Cong thic (1)
hoic mudi duoc dung ciia chung & dang két hop véi chat khang khéi u bd sung, cu thé

12 chét khang khdi u duoc chon tir mét dugce liét ké trong cac myc (i)-(xiii) & trén.

Theo khia canh khac cua sang ché, sang ché d& xuét d6ng tinh thé Hop chét A:
6-hydroxy-2-naphthoic & dang két hop véi chat khang khdi u bd sung, cu thé 1a chét

khang khdi u dugc chon tir mét duoc liét ké trong cac muc (i)-(xiii) & trén.

Theo khia canh khac ciia sang ché, sang ché dé xuét bo kit ¢6 chira hop chét c6

Cong thuac (I), hoac mudi duge dung cua ching, hodc déng tinh thé Hop chit A:6-
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hydroxy-2-naphthoic hoic mudi dugc dung ctia chiing, & dang két hop véi chit khang
khdi u. Theo céc phuong an nhét dinh, bo kit con c6 chira huéng dan sir dung (cac)

hop chét hoic ddng tinh thé.
Theo khia canh khac cia sang ché, sang ché dé xuat bd kit c6 chira:

a) hop chit c6 Cong thuc (I), hoic mubi dugc dung cia ching, hoic ddng tinh

thé Hop chit A:6-hydroxy-2-naphthoic & dang lidu don vi thtr nhat;

b) chit khang khdi u khac & dang lidu don vi thi hai; va

¢) vat chira d& chtra dang lidu lurong thir nhit va dang lidu lugng thi hai nay.
Vi du thue hién sang ché

Sang ché s& duoc minh hoa trong cac vi du dudi day trong d6, nhin chung:

(1) nhiét d6 dugc néu theo do Celsius (°C); trir khi c6 chi din khac, cac hoat
dong dugc tién hanh & nhiét d6 trong phong hozc nhiét d§ moi trudng, tic 1, & nhiét
d6 nam trong khoang tir 18 dén 25 °C;

(ii) dung dich hitu co dugce lam kho trén magie sulfat khan hodc natri sulfat
khan; viéc 1am bay hoi dung méi dugc tién hanh bang cach sir dung médy bay hoi quay
duéi dp sudt giam (tir 600 dén 4000 Pascal; tir 4,5 dén 30 mmHg) v6i nhiét d6 bé lén
dén 60 °C;

(iii)  sic ky c¢6 nghia 13 sic ky nhanh trén silicagel; sic ky 16p mong (TLC)

duoc tién hanh trén dia silicagel;

(iv) nhin chung, tién trinh phan tmg dugc nbi tiép bang TLC va / hoic LC-
MS phén tich, va thoi gian phan tng khi dugce dua ra chi nham muc dich minh hoa;

(v)  san phdm cudi cing c6 dit liéu phd cong hudng tir nhan proton (NMR)
va/hodc phd khdi thich hop;
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(vi)  hiéu suét dugc dwa ra chi dé minh hoa va khong nhét thiét 13 higu suét
ma c6 thé thu dugc bing sy phat trién quy trinh siéng ning; su diéu ché dugc lap lai

néu can nhiéu nguyén liéu hon;

(vii)  khi dugc dua ra, dir licu NMR & dang gia tri delta d6i véi cac proton
chén doan chinh, dugc néu theo phan triéu (ppm) trong ing véi tetrametylsilan (TMS)
duéi dang tiéu chudn noi bd, dugc xac dinh & 300, 400 hoic 500 MHz béng cach su
dung perdeuterio dimetyl sulfoxit (DMSO-ds) 1am dung méi trir khi ¢6 chi dan khac;
st dung céc chir viét tat sau day: s, vach don; d, vach ddi; t, vach ba; q, vach bén; m,
vach boi; bs, vach don rong; dd, vach d6i kép; td, vach doi ba lan; qd, vach doéi bén

lan;

(viii) Dbi véi cacbon (*>C) phéan tich NMR trang théi ran quay géc 4o phan
cuc chéo duoc tién hanh & Vi du 1, phd cia ddng tinh thé, bazo tw do cia Hop chit A
vé thanh phan ddng cdu tao duoc ghi lai trén quang phd ké NMR Bruker Avance hoat
dong & tan sb 'H bang 400 MHz. Céc mau dugc quay quanh géc 4o & tan s6 9 kHz va
xung tiép xuc bang 2 ms duoc st dung dé cho phép chuyén su tir hoa tir proton sang

cacbon. Do tré chu ky bang 5 s duoc sir dung dé cho phép gisn mang quay;

(ix) Dbi vé6i nito (°N) phan tich NMR trang thai ran quay géc 4o phan cuc
chéo duge tién hanh & Vi du 1, phd cua ddng tinh thé dugc ghi lai trén quang phd ké
NMR Bruker Avance hoat dong & tin s6 'H bang 400 MHz. Cic mau dugc quay
quanh géc a0 & tin s6 5 kHz va xung tiép xtic bang 200 us va 2 ms dugc sir dung dé
cho phép chuyén su tir héa tir proton sang cacbon. D¢ tré chu ky bang 5 s duoc sir

dung dé cho phép gidn mang quay;.

(x)  céac ky hiéu hoa hoc c6 nghia thong thuong; cdc don vi va ky hiéu SI

duoc st dung;

(xi)  dit liéu phd khéi (MS) va LC-MS dugc tao ra trén hé théng LC-MS khi
thanh phdn HPLC nhin chung 13 bao gém Agilent 1100, thiét bi Waters Alliance HT
(2790 & 2795) hoic bom HP1100 va Méang Diét c6 bd ldy mau tw dong CTC va dugc
chay trén Phenomenex Gemini C18 5 pm, cdt 50 x 2 mm (hodc tuong tu) rira giai bang

either dung moi rira giai axit (vi du nhu, bang cach st dung gradien gitta 0 - 95% nudéc
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/ axetonitril véi 5% ciia axit formic 1% trong hdn hop nuéc:axetonitril 50:50 (thé
tich/thé tich)), hoic dung moi rira giai bazo (vi du nhu, bang cach sir dung gradien
gitra 0 - 95% nudce / axetonitril véi 5% cia 0,1% 880 amoni trong hdn hop axetonitril);
va thanh phin MS nhin chung 13 c¢é chita quang phé khéi ké Waters ZQ quét trén
khoang khdi lwong thich hop. Bidu dd sic ky d6i véi Cudng d6 Dinh Co s& duong va
am Electrospray (ESI), va Biéu db sic ky Do hip thu Téng cong UV tir 220-300 nm,
dyogc tao ra vf cac gia tri m/z dygc dya ra; nhin chung, chi cdc ion ma chi ra khdi bb
me dugc bdo cdo va trir khi ¢6 chi din khac gi4 tri dua ra la (M+H)+ d6i véi kiéu ion

duong va (M-H)- doi véi kiéu ion 4m;

(xii) trir khi ¢6 chi din khac hop chét chira cacbon dugc thé bat d6i xung
khong dugce phan giai;

(xiii) séc ky 16ng cao 4p diéu ché (HPLC) dugc tién hanh trén thiét bi Gilson

bang cach sir dung céc dicu kién sau day:-

Cot: Silic oxit pha dao C18, vi du nhu, Waters ‘Xbridge', 5 um silic oxit, 19 x
100 mm, hodc 30 x 100 mm, bang cach st dung hdn hop dung méi phan cuc giam din
1am dung mai rira giai (ty 1é giam dan cua dung mdi A so véi dung méi B); dung moi
A: nuée voi amoni hydroxit 1%; dung méi B: axetonitril; toc d6 dong chay: 28 ml /
phat hodc 61 ml / phut; gradien: dugc bién d6i cho phit hop v6i mdi hop chit — nhin
chung 14 c6 do dai 7-10 phit; chiéu dai budc séng: 254 nm;

(xiv) Sic ky trao dbi cation manh (SCX) duoc tién hanh trén hop chira déng
g6i san (vi du nhu, ISOLUTE SCX-hop chtra dya trén axit 2 propyl sulfonic cung cip
boi hing International Sorbent Technology), bang cach st dung dung méi rira giai

bazo (vi du nhu, amoni 1M trong metanol);
(xv) st dung cac chir viét tit sau ddy trong ban md ta ndy, khi can thiét:-
ADDP 1,1'-(azodicarbonyl)dipiperidin
DCM diclometan

DIPEA N,N-diisopropyletylamin
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DMA
DMF
DME
DMSO
Et,O
EtOAc
EtOH

| HPLC
MeOH
MgSO,
MTBE
NMR
SCX
TFA

THF

(xvii) bbi véi phéan tich XRPD theo Vidu 1, mau dugce dit 1én bé 14t silicon va
duoc phan tich bang cach sir dung nhidu xa ké PANalytical CubiX PRO. Do mau trong
hinh phan xa & cAu hinh 6 - 26 trong pham vi quét tir 2° dén 40° 20 véi d6 boc 16 25
gidy danh nghia trong mdi gia lugng 0,02°. Quay mau & téc do 30 vong quay mdi phut
(dé cai thién théng ké dém) va dugc chiéu xa bang tia X duoc tao ra boi 6ng tiéu cu rat
manh bing ddng hoat dong & 45 kV va 40 mA vai chiéu dai budc séng bing 1,5418 A.
Ngudi ¢ hiéu biét trung binh trong linh vuc nhi€u xa bt tia X s& hiéu ring cudng do

tuong dbi cla cac dinh c6 thé bi anh hudng boi, vi du nhu, cic hat ¢6 kich thuée trén

35454

N,N-dimetyl] axetamit
N,N-dimetylformamit
Dimetoxyetan
dimetylsulphoxit
dietylete

etyl axetat

etanol

sic ky 1éng cao ap
metanol

magie sulfat

metyl tert-butyl ete
cOng huong tir nhan
trao ddi cation manh
axit trifloaxetic

tetrahydrofuran;
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30 micromet va ty 16 cac mat khong dong nhit ma c6 thé anh hudéng dén su phan tich
mAu. Ngudi c6 hiéu biét trung binh trong linh vuc cling s& hiéu rang vi tri phan xa ¢
thé bi anh hudéng boi chiéu cao chinh x4c ma tai d6 mAu ndm trong nhifu xa ké va su
dinh ¢ bang khong cia nhidu xa ké. Tinh phing bé mit cia mau cling c¢6 thé c6 anh
hudng nhé. Do @6 dit liéu mau nhiéu xa dugc thé hién khong duoc 14y dudi dang gia

tri tuyét doi.-

(xviii) Phép do nhiét lugng Quét Vi sai: Thiét bi Phan tich: Thiét bi TA Q1000
DSC.Théng thuong it hon 5 mg nguyén liéu dugce chira trong bé bang nhom tiéu chuin
duge Iip v6i ndp dugc gia nhiét trong khoang nhiét o tir 25°C dén 300°C & toc 4o gia
nhiét kh@ng dbi bang 10°C mdi phut. Khi dy str dung nito duge sit dung - tbc do dong
chay 1a 50 ml mdi phut.

Vi du 1: Pidu ché (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on Dang A

/N\H) X
o—
N
NN

B sung timg phan tributylphosphin (102 ml, 414,92 mmol) va huyén phu cia
4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol (67,5 g,
207,46 mmol) trong DCM khan, d3 loai khi k¥ (1,7 1) & nhiét 46 5 °C trong nito. Lam
lanh hdn hop xubng nhiét d 0 °C va bd sung timg phin (E)-diazen-1,2-
diylbis(piperidin-1-yl metanon) (105 g, 414,92 mmol). Sau do6 bb sung timg giot dung
dich (R)-4-(2-hydroxyetyl)-1,3-dimetylpiperazin-2-on (46,4 g, 269,70 mmol) trong
DCM (200 ml). Khudy hén hop phan tmg trong thoi gian 30 phit va loc. Pha loing
dung dich trong bang DCM (1 1) thém nita va sau d¢ axit hoa bang HCI 2M (400 ml)
va bd sung thém nudce (400 ml). Rira dung dich trong nudce két hop nay biang DCM (3
x 1 1) va sau d6 1a EtOAc (1 1). Sau d6, bazo hoa dung dich trong nudce bang Na2CO3
ran dén do pH~10 va chiét bang DCM (3 x 1,5 1). Rira dung dich hitu co két hop bing
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nude (500 ml) va nude mudi bao hoa (500 ml), sau d6 1am khd trén MgSO, va 1am bay
hoi dén kho dé tao ra nguyén liéu thé. Tinh ché nguyén liéu nay bang séc ky trén silic
oxit nhanh, rira giai b%lng EtOH:EtOAc:heptan:NHjrong nuoc) 1,8:4:4:0,2. Lam bay hoi
c4c phan doan chira san phim mong mudn dén khod dé tao ra bot mau vang. Tinh ché
tiép bang HPLC diéu ché (cot Chiralpak AS, 20 pm silic oxit, duong kinh 100 mm,
chiu dai 250 mm), heptan/EtOH 50/50 & tdc dd 400 ml / phat. Lam bay hoi cac phan
doan chtra san phim mong mudn dén kho va khudy chét rin thu duoc dudi dang huyén
phu trong dietyl ete (300 ml) trong thoi gian 18 gio, loc va lam kho dé tao ra (R)-4-(2-
(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on (69- g, 69,4 %) duéi dang chét rin mau vang nhat. "H NMR
(400 MHz, DMSO, 30 °C) 1,22 (3H, d), 1,62 (2H, qd), 1,82 (2H, d), 2,6 - 2,79 (3H,
m), 2,79 (3H, s), 2,85 - 3,09 (4H, m), 3,13 (1H, q), 3,2 - 3,26 (2H, m), 4,03 (2H, 1),
4,17 (3H, s), 4,28 (2H, d), 6,85 (2H, d), 7,15 (2H, d), 7,29 (1H, d), 7,85 (1H, d). m/z
ES+ [M+H]+ 480

Pidu ché  4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-

yDphenol ding 1am nguyén liéu bit dau nhu sau:-

Diéu ché benzyl 4-(triflometylsulfonyloxy)-5,6-dihydropyridin-1(2H)-carboxylat

N

(0]
F /S\f \G \/@
o o _
N__O

B sung timg giot dung dich benzyl 4-oxopiperidin-1-carboxylat (88,57v g,
379,70 mmol) trong THF (300 ml) vao lithi bis(trimetylsilyl)amit (1M trong THF)
(418 ml, 417,67 mmol) & nhiét do -78 °C, trong khoadng thoi gian 1 gio trong nito.
Khudy hén hop thu dugc & nhiét d6 -78 °C trong thoi gian 90 phit sau d6 bd sung
timg giot dung dich 1,1,1-triflo-N-phenyl-N-(triflometylsulfonyl)metansulfonamit
(142 g, 398,68 mmol) trong THF (600 ml) trong khoang thoi gian 1 gio. Khuéy hén
hop thu duge & nhiét d -78 °C trong thoi gian 30 phiit, sau d6 dé cho 4m 1én dén nhiét

d0 méi truong va khudy trong thoi gian 16 giv. Lam dimg hdn hgp phan ung bang
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natri hydroxit 2M trong nuéc (450 ml). Cac 16p duge phéan tach va 16p hitu co duge
rira bang natri hydroxit 2M trong nuéc (360 ml). Lam bay hoi dung méi, sau d6 tai hoa
tan phan cin trong Et,O (1500 ml) va rira dung dich nay bang nude (500 ml). Lam kho
16p hiru co trén MgSO,; loc va lam bay hoi dé tao ra benzyl 4-
(triflometylsulfonyloxy)-5,6-dihydropyridin-1(2H)-carboxylat (124 g, 81 %) duéi
dang diu khong mau. "H NMR (400 MHz, DMSO, 30 °C) 2,43 (2H, m), 3,62 (2H, m),
4,06 (2H, m), 5,10 (2H, s), 6,02 (1H, m), 7,34 (5H, m).

Diéu ché benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridin-1(2H)-carboxylat

/N\/OM©

(o)

HO

BS6 sung natri cacbonat (96 g, 909,79 mmol) vao benzyl 4-
(triflometylsulfonyloxy)-5,6-dihydropyridin-1(2H)-carboxylat (123,1 g, 303,26 mmol)
va axit 4-hydroxyphenylboronic (46,0 g, 333,59 mmol) trong hén hop ciia dioxan
(1000 ml) va nuée (250 ml). Suc hdn hop thu dugc bang nito trong thdi gian 10 pht
sau d6 bd sung 1,1'-bis(diphenylphosphino)feroxendiclopaladi(il) (5,49 g, 7,58 mmol)
va gia nhiét hon hop phan tng & nhiét do 80 °C trong thoi gian 1 gid. Pha lodng hdn
hop phan Gng bing DCM (2 1) va rira bang nudc (2 1). Chiét lai 16p nude bang DCM (1
), sau do rira cac chit hitu co két hop bang nuéc mubi béo hoa (500 ml), 1am kho trén
MgSOs4, loc va 1am bay hoi dé tao ra san phdm thd. Tinh ché san pham thd bang sic ky
trén silic oxit nhanh, gradien rira giai EtOAc tir 10 dén 30 % trong isohexan. Lam bay
hoi cdc phan doan chira sin phim mong mudn dén kho sau d6 tan nho bing isohexan,
loc va 1am kho dé tao ra benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridin-1(2H)-
carboxylat (62,3 g, 66,4 %) du6i dang chét rin mau tring. '"H NMR (400 MHz,
DMSO, 30 °C) 2,44 (2H, m), 3,61 (2H, m), 4,05 (2H, m), 5,12 (2H, s), 5,99 (1H, m),
6,73 (2H, d), 7,26 (2H, d), 7,32 - 7,40 (5H, m), 9,45 (1H, s). m/z: ES+ [M+H]+ 310.

Diéu ché 4-(piperidin-4-yl)phenol
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HO

NH

Khudy benzyl 4-(4-hydroxyphenyl)-5,6-dihydropyridin-1(2H)-carboxylat (37,7
g, 121,86 mmol) va paladi 5% trén cacbon (7,6 g, 3,57 mmol) trong MeOH (380 ml)
trong khi hydro & 4p suét 5 bar va nhiét 6 25 °C trong thoi gian 2 gi¢. Loai bo chét
xic tac bing cach loc, dugc rira bing MeOH va lam bay hoi dung mdi. T4n nho
nguyén lidu thd bang Et,0 (200 ml), sau d6 thu thap sén phim mong mudn bang cach
loc va lam kho trong chan khong dé tao ra 4-(piperidin-4-yl)phenol (20,36 g, 94 %)
dudi dang chét rin mau tring. "H NMR (400 MHz, DMSO, 30 °C) 1,46 (2H, m), 1,65
(2H, m), 2,45 (1H, m), 2,58 (2H, m), 3,02 (2H, m), 6,68 (2H, d), 7,00 (2H, d), 9,15
(1H, s). m/z: ES+ [M+H]+ 178

Diéu ché 4-(piperidin-4-yl)phenol hydrobromua

HO _Br

B6 sung timg giot hydro bromua (48% trong nudc) (0,283 ml, 2,48 mmol) vao
huyén phu 4-(piperidin-4-yl)phenol (0,4 g, 2,26 mmol) trong THF (23 ml). Khudy
huyén phu thu dugc trong thoi gian 30 phat. Thu thip chét rdn bang cach loc, rira biang
THF (20 ml) va lam kho trong chin khong d tao ra 4-(piperidin-4-yl)phenol
hydrobromua (0,580 g, 100 %) dudi dang bot mau tring. 1H NMR (400 MHz, DMSO,
30 °C) 1,74 (2H, qd), 1,86 (2H, d), 2,71 (1H, tt), 2,96 (2H, td), 3,33 (2H, d), 6,68 —
6,73 (2H, m), 6,97 — 7,02 (2H, m), 8,48 (2H, brs), 9,18 (1H, br s).

Diéu ché 6-clo-3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin
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N

N1

Tao huyén phu 3-clo-6-hydrazinylpyridazin (18 g, 124,51 mmol) trong DME
(330 ml) va xir Iy bing tetrametoxymetan (26,5 ml, 199,22 mmol) va khuy hdn hop
thu dugc & nhiét d6 90 °C trong thoi gian 3 gio. Lam bay hoi DME va hoa tan phan
cin trong MeOH 5 %/DCM; va sau d6 loc qua nut silic oxit. Lam bay ho1i dich loc dén
kho va sau d6 ldy ra trong MTBE (200 ml) va 1am nh#o trong thdi gian 1 gio. Loc chét
ran va lam kho trong chan khéng dé tao ra 6-clo-3-metoxy-[1,2,4]triazolo[4,3-
blpyridazin (19,78 g, 86 %) dudi dang bot kem. "H NMR (400 MHz, DMSO, 30 °C)
4,25 (3H, s), 7,30 (1H, d), 8,22 (1H, d). m/z: ES+ [M+H]+ 185

Diéu ché 4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol

HO =

NS
O/

=N

B6 sung 6-clo-3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin (19,73 g, 106,91 mmol)
vao 4-(piperidin-4-yl)phenol hydrobromua (18,4 g, 71,28 mmol) trong EtOH (200 ml).
B6 sung vao hdn hop nay DIPEA (62,2 ml, 356,38 mmol) va khudy phan tng & nhiét
d6 55°C trong thoi gian 18 gio. Sau d6 dé hdn hop phan ng ngudi xubng nhiét do méi
trudng va rot vao nude duge khudy manh (1600 ml); va khudy manh trong thoi gian 2
gidr. Loc chét rin chit két tiia ra v rira 1an lugt bang H,0 (200 ml) va Et,0 (200 ml).
Lam kho chit rin thu dugc trong chin khéng dé tao ra 4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol (15,30 g, 66,0 %) dudi dang
chét rén mau nau nhat. "H NMR (400 MHz, DMSO, 30 °C) 1,59 (2H, qd), 1,81 (2H,

d), 2,67 (1H, ddf), 2,9 - 3,02 H, m), 4,17 (3H, s), 4,23 - 431 (2H, m), 6,63 - 6,71
(2H, m), 7,02 (2H, dd), 7,29 (1H, d), 7,84 (1H, d), 9,14 (1H, s). m/z ES+ [M+H]+ 326
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Diéu ché (R)-4-(2-hydroxyetyl)-1,3-dimetylpiperazin-2-on dung lam nguyén

liéu bat dau nhu sau:

Diéu ché (R)-4-(2-hydroxyetyl)-1,3-dimetylpiperazin-2-on

O)\/N\/\OH

B& sung 2-bromoetanol (108 ml, 1518,54 mmol) vao hdn hop cua (R)-1,3-
dimetylpiperazin-2-on hydroclorua (50 g, 303,71 mmol) va kali cacbonat (126 g,l
911,12 mmol) trong 2-metyltetrahydrofuran (500 ml). Khudy hdn hop & nhiét d6 100
°C trong thoi gian 16 gio. Loc hdn hgp va lam bay hoi dén kho dé tao ra san phdm tho.
Tinh ché nguyén liéu nay bing sdc ky nhanh trén silicagel ria giai bang MeOH tir 1
dén 5% trong DCM va két hop céc phan doan tinh khiét va 1am bay hoi dén kho dé tao
ra (R)-4-(2-hydroxyetyl)-1,3-dimetylpiperazin-2-on (36,0 g, 68,8 %) dudi dang dau

mau vang dam.

'H NMR (400 MHz, DMSO, 30 °C) 1,19 (3H, d), 2,42 (1H, dt), 2,59 (2H, tt),
2,79 (3H, 5), 2,93 - 3,1 2H, m), 3,17 - 3,25 (2H, m), 3,47 (2H, q), 4,41 (1H, 1).

Phan tich san phim cudi cing, (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on, biang XRPD
va DSC va phat hién thdy 1a da két tinh. XRPD ciia mau cla nguyén liéu mang lai su
tang lén déi v6i mAu nhidu xa nhu dugc thé hién trén Hinh A. (R)-4-(2-(4-(1-(3-
metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on Dang A ddc trung b1 it nhét 12 mot dinh & gia tri 20 bang 20,9°
hoic 16,7°, do bing cach st dung birc xa CuKa. Mudi dinh ndi bt nhét ctia XRPD
dugc thé hién trong Bang A.
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Bang A : Mudi dinh XRPD Nbi bat nhét d6i v6i (R)-4-(2-(4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on Dang A |

Goéc 2-teta (28) | Cudong do %
20,9 100,0
16,7 53,4
20,2 38,1
21,2 27,2
27,4 26,5
18,0 23,4
16,8 20,0
23,6 18,1
15,1 14,2
15,5 13,9

trong d6 cac gia tri 2-teta la +/- 0,2".

Phén tich phép do nhiét lugng Quét Vi sai (DSC) cua (R)-4-(2-(4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
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dimetylpiperazin-2-on Dang A cho théy su thu nhiét néng chay véi su bat dau &

106,4°C va dinh & 111,2°C. Vét cia DSC dugc thé hién trén Hinh B.

Vi du 1.1: Diéu ché ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1), Dang A.

B6 sung xap xi 3 g (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on Dang A vao binh d4y tron
chira 10 ml metanol. Sau d6 b sung timg giot dung dich riéng r& chtra 1 duong lugng
mol (1,18 g) cua axit 6-hydroxy-2-naphthoic trong 5 ml metanol vao binh ddy tron, va
khudy phan tmg qua dém & nhiét do trong phong. Loc nguyén liéu trong ngay tiép theo
va rira bang metanol (5 ml). Lam khé chét rin thu dugc trong khong khi va sau dé
chuyén sang 10 chan khong tai d6 n6 dugc 1am khd thém qua dém & nhiét do 50°C.
Thu duoc ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on  : axit 6-hydroxy-2-
naphthoic (1:1) duéi dang chét ran mau tring nhd. Dang nay duoc xac dinh 1a da két
tinh bang XRPD.

Phén tich nguyén liéu ndy bang XRPD va DSC. XRPD ctia mu clia nguyén
liéu mang lai su tdng 1én d6i v6i mAu nhiu xa nhu duoc thé hién trén Hinh C. Déng
tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A
dac trung boi it nhét 1 mot dinh & gia tri 20 bang 19,5° hodc 12,5°, do bang cach sir
dung buc xa CuKa. Muoi dinh ndi bat nhit cia XRPD duogc thé hién trong Bang B.

Béang B - Mudi dinh XRPD Nbi bét nhét d6i véi dong tinh thé (R)-4-(2-(4-(1-(3-
metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A

Géc 2-teta (20) | Cudng do %
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19,5 100
12,5 80,4
18,1 79,8
12,8 66,4
242 60,9
14,1 56,5
23,4 51,8
17,9 40,2
18,6 38,6
17,0 37,3

trong d6 céc gia tri 2-teta la +/- 0,2".

Phan tich phép do nhiét lvong Quét Vi sai (DSC) cia dong tinh thé (R)-4-(2-(4-
(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A cho thdy sy thu nhiét
néng chay véi su bit diu & 186,3°C va dinh & 188,3°C. Vét ctia DSC dugc thé hién
trén Hinh D.

Podng tinh thé ¢6 thé dugc xac dinh theo quan diém ApKa, tirc 13 (pKa(bazo) —
pKa(axit)). Néu ApKa < 1, phirc hgp API:phan tit ddng ciu tao dugc phan loai 1a ddng
tinh thé. (Quy tic Phan loai ciia Pdng tinh thé Dugc, Huéng din cia FDA US, théng
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tu nam 2013). pKa dbi v6i tAm bazo trén piperazinon trong Hop chit A duoc xac dinh
12 bing 4,8 va pKa d6i voi phan tr ddng ciu tao axit 6-hydroxy-2-naphthoic 4,3, ma
tao ra ApKa < 1 va, do d6 phu hop véi su tao thanh cua déng tinh thé.

Phan tich NMR trang théi rin quay goéc 4o phan cuc chéo BC dugce tién hanh
trén san phdm cubi cung theo Vi du 1.1, (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on va thanh
phin ddng cAu tao axit 6-hydroxy-2-naphthoic. Phb dugc thé hién trén Hinh F. Phd
day trén Hinh F (trc 12 ctia san pham theo Vi du 1.1) khong phai 1a tbng cua cac phd
cua (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on (phd giita) va thanh phin ddng ciu tao
(phd trén). Trong phd trén ¢ dinh & khoang 172 ppm, cdu thanh axit carboxylic dugc
proton hoa ddy du trong thanh phin ddng cdu tao. (Néu axit carboxylic trong thanh
phin dong ciu tao khong dugc proton héa, thi dinh duge mong doi 12 & 177 ppm chit
khong phai 13 172 ppm). Trong phd gitta c6 dinh & khoéng- 169 ppm cau thanh
carbonyl trong (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on. Trong phd dbi v6i san
pham theo Vi du 1.1, ¢6 3 dinh trong ving carbonyl ma khong théng nhat voi cac dinh
& phd trén hodc phd gitra. Ngoai ra, trong phd nay, khong c6 dinh & 177 ppm. Dinh
nay dugc mong doi 13 6 mit néu thanh phan dong ciu tao axit carboxylic khong dugc
proton héa va chi ra rang proton d di chuyén giita thinh phén ddng cAu tao va bazo tu
do va mudi duoc tao thanh. Su ving mit ciia dinh nay pht hop véi su tao thanh cta
dé)ng. tinh thé.

Phén tich NMR trang thdi rdn quay géc a0 phan cuc chéo N dugc tién hanh
trén san phdm cudi cing theo Vi du 1.1. Phd duoc ghi lai & cac thoi gian tiép xic 1a 2
ms va 200 ps va duge thé hién trén Hinh G. Phd dugc ghi lai véi thoi gian tiép xac dai
hon théng nhét véi it nhat 1a 8 mdi trudng nito khac nhau trong ddng tinh thé trong khi
d6 khong quan sét thiy dinh nao & thoi gian tiép xtic ngén hon. Piéu nay thdng nhat
v6i viée khong c6 nguyén tir nito nao thé hién ludng cuc manh ghép cip véi proton
nhu trong truong hop ma proton duge di chuyén diy du gitra thanh phan ddng ciu tao

va bazo nhu quan sét thay doi véi mudi.
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Héa hoc lugng phdp cua dong tinh thé  (R)-4-(2-(4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic dugc xac dinh bing NMR proton.
Nguyén lidu ndy mang lai s ting 1én dbi véi phéd NMR nhu duge thé hién trén Hinh
H. Héa hoc luong phap dugce xac dinh bang cach két hop su cong hudng do (R)-4-(2-
(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on, vi du bang cich st dung sy cong hudng & 6,85 ppm (2H) va so
sanh véi su cdng hudng do axit 6-hydroxy-2-naphthoic, vi du bang cach sir dung su
cong hudng & 8,46 (1H), va xac dinh ty 1€ gifra cac dinh, cho phép sd luong proton
mang lai su ting 1én dbi véi tin hiéu cong huéng. Hoa hoc lugng phap (ty 1€ mol) duoc

xac dinh 1a 1:1.

| 'H NMR (500 MHz, DMSO, 27°C) 1,22 (3H, d), 1,62 (2H, qd), 1,82 (2H, d),

2,63 - 2,79 (3H, m), 2,81 (3H, s), 2,85 - 3,09 (4H, m), 3,13 (1H, q), 3,20 - 3,28 (2H,

m), 4,03 (2H, 1), 4,17 (3H, 5), 4,28 (2H, d), 6,85 (2H, d), 7,12 - 7,21 (4H, m), 7,29 (1H,

d), 7,75 (1H, d), 7,83 — 7,89 (2H, m), 7,96 (1H, d), 8,47 (1H, s), 10,15 (1H, bs), 12,81
(1H, bs)

Do d6, NMR '"H, NMR trang thai ran C va PN va ApKa, dugce dé cap ¢ trén,
phu hop véi sy tao thanh cua ddng tinh thé Hop chat A:axit 6-hydroxy-2-naphthoic
(1:1)

Vi du 1.2: Didu ché ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1) Dang A

4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol
(0,818kg, 2,34mol) dugc tron vi ADDP (1,19 kg, 4,67 mol) va DCM (9,8 1, 150 mol)
va khudy & nhiét d6 khoang 10°C. Bb sung timg phan tributyl phosphin (0,98 kg, 47.6
mol) vao hdn hop phéan tng trong thoi gian 30 phit va sau do khudy trong thoi gian 30
phut. Sau do6 bd sung timg giot dung dich (R)-4-(2-hydroxyetyl)-1,3-dimetylpiperazin-
2-on (0,503 kg, 2,80 mol) trong DCM (1,64 1, 25,6 mol va khudy hdn hop phan tmg
trong thoi gian 24 gio.
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Sau d6 loc hdn hop phén tmg bing cach rira bang DCM dé loai bo san phdm
phu ADDP. Khudy dich loc véi axit hydrocloric trong nuéc va 16p hitu co & dudi bi
loai bo. Lép nude duge rira thém bang DCM va 16p hitu co & dudi bi loai bd. Sau d6
bazo hoa dung dich trong nuéc bing Na2CO3 dén d6 pH 9-10 va chiét bang DCM.
L6ép DCM duge rira thém bing nuée va lam bay hoi va 1lam d6ng s6i bang metanol dé
loai b6 nude du dé tao ra nguyén lidu thd. Hoa tan nguyén liéu thd trong metanol (7,5
1, 190 mol) va gia nhiét dén nhiét d6 60°C trong binh 1. Hoa tan axit 6-
hydroxynaphthalen-2-carboxylic (0,360 kg, 1,87 mol) trong metanol (3,8 1, 94 mol)
trong binh 2. Sau d6 b6 sung timg giot ctia 10% cua dung dich tir binh 2 vao binh 1
trong thoi gian 10 phuat. Duy tri nhiét d§ cia binh 1 & xép xi 60°C.

B sung nguyén liéu mam dong tinh thé Hop chét A:axit 6-hydroxy-2-napthoic
(1:1) (1,2 g, 0,0018 mol), ma c6 thé duoc tao ra nhu duge mé ta trong Vi du 1.1, vao
binh 1 v giit nhiét do & 60°C trong thoi gian xdp xi 1 gio. Sau d6 bd sung timg giot
phn chira con lai trong binh 2 vao binh 1 trong thoi gian xép xi 16 gid. Dé bot nhao
thu dugce ngudi xudng nhiét do trong phong trong thoi gian 5 giv va sau dé loc va ria
bing metanol. Lam kho chit rin thu dugc trong 16 chan khéng & nhiét do 50°C dé tao
ra dong tinh  thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-1 ,3-dimetylpiperazin-2-on: axit 6-hydroxy-2-
naphthoic (1:1) (hiéu suét 56,45%).

'H NMR (500 MHz, DMSO-d6) 4 ppm 1,43 (d, J=7,00 Hz, 3 H) 1,54 - 1,69 (m,
2 H) 1,80 (d, J=11,36 Hz, 2 H) 2,74 (tt, J=12,06, 3,41 Hz, 1 H) 2,84 (s, 3 H) 2,91 -
3,03 (m, 2 H) 3,25 - 3,63 (m, 6 H) 3,83 (d, J=6,88 Hz, 1 H) 4,10 - 4,34 (m, 7 H) 6,89
(d ,J=8,69 Hz, 2 H) 7,09 - 7,22 (m, 4 H) 7,28 (d, J=10,34 Hz, 1 H) 7,72 (d, J=8,72 Hz,
1 H) 7,79 - 7,88 (m, 2 H) 7,92 (d, ]=8,88 Hz, 1 H) 8,44 (d, J=0,63 Hz, 1 H) 10,12 (br.
S., 1H). m/z (ES+), [M+H]+ = 480.

Dang nay dugc xéc dinh la da két tinh bang XRPD.
Ché phim 4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol

3-clo-6-hydrazinylpyridazin (0,753 kg) dugc tron véi tetrametoxymetan (8,231
mol, 1,22 kg) trong metanol (5,7L) va khudy. Sau d6 gia nhiét hdn hop thu duge va
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khudy & nhiét d6 55°C trong thoi gian 2 gio. Sau khi dé ngudi xubng 45°C, bd sung 4-
(piperidin-4-yl)phenol hydrobromua (dwoc diéu ché nhu mé ta & trén) (1,000 kg, 3,874
mol). Sau d6 bd sung timg giot DIPEA (2,03 1, 11,6 mol) trong khoang thoi gian
khoang 10 phut va phan tng dugc khudy thém. BS sung metanol (5,1 1, 126 mol) va
khudy hdn hop phan tng trong thoi gian it nhét 13 48 gi & nhiét do xap xi 45°C. Loc
hdn hop va rira dich loc bing metanol va nudc. Lam kho chét ran di tach ra trong 10
chan khong & nhiét do xép xi 50°C dé tao ra 4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenol (hiéu suat 65%).

'H NMR (400 MHz, DMSO, 30 °C) 1,59 (2H, qd), 1,81 (2H, d), 2,67 (1H, ddt),
2.9 - 3,02 (2H, m), 4,17 (3H, s), 4,23 - 4,31 (2H, m), 6,63 - 6,71 (2H, m), 7,02 (2H,
dd), 7,29 (1H, d), 7,84 (1H, d), 9,14 (1H, s). m/z ES+ [M+H]+ 326

Phan tich ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1)_bang XRPD va DSC. XRPD cta mau clia nguyén liéu
mang lai sy ting 1én dbi v6i miu nhidu xa dugc thé hién trén Hinh I. Dong tinh thé
(R)-4-(2-(4-(1-(3-metoxy-[1»,2,4]triazolo[4,3-b]pyridazin—6—y1)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A
dic trung béi it nhat 13 mot dinh & gia tri 20 bang 19,4° hodc 12,5°, do bang cach st
dung birc xa CuKa. Mudi dinh ndi bat nhét ciia XRPD dugc thé hién trong Bang C.

Bang C - Mudi dinh XRPD Nbi bat nhit dbi véi dong tinh thé (R)-4-(2-(4-(1-(3-
metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A

Géc 2-teta (28) | Cudong do %

19,4 100

12,5 79,3
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12,8 77,4
18,1 75,0
242 66,8
234 55,2
14,0 53,2
18,6 37,8
17,0 37,5
17,9 36,4

trong do6 cac gia tri 2-teta la +/- 0,2".

Phan tich phép do nhiét lugng Quét Vi sai (DSC) clia dong tinh thé (R)-4-(2-(4-
(1-(3-metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A cho thay su thu nhiét
néng chay véi su bt diu ¢ 184,9°C va dinh & 187,9°C (Hinh J).

Do d6 phan tich DSC cho thdy ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang A Ia chét rin nong chay
cao v6i su bit ddu néng chay & trong khoang 163-186°C va dinh & trong khoang 169-
188°C.

Vi du 1.1A -Nguyén li¢u dugc tao ra trong su diéu ché 13p lai ciia con dudng duge mod
ta trong Vi du 1.1, din dén dang khac, Dang B. Dang ndy dugc xéc dinh 12 da két tinh
bang XRPD. '
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XRPD ciia miu ciia nguyén liéu mang lai sy ting 1én dbi voi mau nhiéu xa nhu
duoc thé hién trén Hinh K. Ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
‘b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1) Dang B dic trung béi it nhit 1a mot dinh & gia tri 20 bang
15,2° hoac 6,1°, do bﬁng cach sir dung birc xa CuKa. Chin dinh ndi bat nhét cia XRPD

dugc thé hién trong Bang D.

Béang D - Chin dinh XRPD Nbi bét nhit d6i véi dong tinh thé (R)-4-(2-(4-(1-(3-
metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang B

Géc 2-teta (26) | Cuong dé %

15,2 40,9

6,1 58,1
16,8 64,3
12,2 44,0
26,1 439
28,4 41,0
18,3 34,2

3,1 30,6
20,7 25,4
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trong d6 cac gia tri 2-teta la +/- 0,2".

Phan tich phép do nhiét lvong Quét Vi sai (DSC) ctia dong tinh thé (R)-4-(2-(4-
(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang B cho thiy su thu nhiét
néng chay véi su bit ddu ¢ 169,3°C va dinh & 172,7°C. Vét ctia DSC duge thé hién
trén Hinh L.

Vi du 1.3: Diéu ché ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1), Dang C.

MAu ctia ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on:axit 6-
hydroxy-2-naphthoic (1:1) Dang A dugc phéan tich bing XRPD giai doan néng bing
cach st dung nhilu xa ké cai tién Bruker D8. Mu duoc gia nhiét dén 210°C véi biéu

dd nhidu xa dugc thu 1iy mbi 3°C.

Sau d6 @& miu ngudi xubng 25°C & toc dd 10 C/phut, va khi mé ra giai doan
mAu khi két thic thi nghiém nguyén liéu dugce quan sat 1a da thing hoa va tip hop trén
dao don cin bang cua nhidu xa ké dudi dang bot mau trang. B6t mau tring nay duoc
tap hop va dugc phan tich va thé hién dang két tinh khac, Dang C. Dang nay dugc xac
dinh 13 két tinh bing XRPD.

XRPD ctia mau cia nguyén liéu mang lai sy tang 1én d6i voi miu nhiu xa nhu
dugc thé hién trén Hinh M. Ddng tinh thé (R)-4-(2-(4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang C déc trung bdi it nhét
12 mot dinh & gié tri 20 bing 8,2° hoic 24,8°, do bang cach sir dung birc xa CuKa. By
dinh ndi bat nhét cia XRPD duoc thé hién trong Bang E.
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Béng E - By dinh XRPD N&i bat nht déi voi dong tinh thé (R)-4-(2-(4-(1-(3-
metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang C

Géc 2-teta (20) | Cudng dd %

8,2 100
24.8 90,9
18,9 46,4
29,0 32,3
14,8 26,3
15,5 222
16,3 20,7

trong d6 cac gié tri 2-teta 1a +/- 0,2".

Phén tich phép do nhiét lugng Quét Vi sai (DSC) ctia dong tinh thé (R)-4-(2-(4-
(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenoxy)etyl)-1,3-
dimetylpiperazin-2-on:axit 6-hydroxy-2-naphthoic (1:1) Dang C cho thiy su thu nhiét
néng chay véi su bit diu & 156,8°C va dinh & 160,5°C. Vét ctia DSC dugc thé hién
trén Hinh N.

Vi du 2 : Piéu ché 1-((3S,5R)-4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-3,5-dimetylpiperazin-1-yl)etanon
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B sung DIPEA (1,455 ml, 8,36 mmol) vao 1-((3S,5R)-3,5-dimetyl-4-(2-(4-
(piperidin-4-yl)phenoxy)etyl)piperazin-1-yl)etanon (1,502 g, 4,18 mmol) va 6-clo-3-
metoxy-[1,2,4]triazolo[4,3-b]pyridazin (thu duge nhu duge mb ta trong Vi du 1, diéu
ché nguyén liéu bit ddu) (1,003 g, 5,43 mmol) trong DMF (15 ml). Khudy dung dich
thu duge & nhiét do 80 °C trong thoi gian 18 gidr va 1am bay hoi dén kho. Tinh ché san
phim thd bang sic ky trao ddi ion, bang cach st dung cot SCX. Rira giai san phdm
mong mudn tir cot bang cach st dung NH3/MeOH 1M va 1am bay hoi dén kho dé tao
ra gdm mau niu. Tinh ché tiép bang sic ky trén silic oxit nhanh, gradien rtra giai
NH;/MeOH 7M tir 0 dén 10 % trong EtOAc. Lam bay hoi cac phan doan tinh khiét
dén kho dé tao ra 1-((3S,5R)-4-(2-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)etyl)-3,5-dimetylpiperazin-1-yl)etanon (0,991 g, 46,7 %)
dudi dang bot mau kem. '"H NMR (400 MHz, DMSO, 100 °C) 1,06 - 1,1 (6H, m), 1,69
(2H, qd), 1,91 (2H, d), 1,97 (3H, s), 2,56 - 2,68 (4H, m), 2,78 (1H, tt), 2,99 (2H, 1),
3,06 (2H, td), 3,84 (2H, br s), 4,00 (2H, t), 4,21 (3H, s), 4,27 (2H, d), 6,83 - 6,88 (2H,
m), 7,14 - 7,19 (3H, m), 7,74 (1H, d). m/z: ES+ [M+H]+ 508

Sau d6 diéu ché 1-((3S,5R)-3,5-dimetyl-4-(2-(4-(piperidin-4-
yl)phenoxy)etyl)piperazin-1-yl)etanon dé dung 1am nguyén liéu bt dau nhu sau:-

Diéu ché benzyl 4-(4-hydroxyphenyl)piperidin-1-carboxylat

NTUQ

o)

HO
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B6 sung benzyl cloformat (5,97 ml, 41,84 mmol) vao 4-(piperidin-4-yl)phenol
hydrobromua (thu dugc nhu duge mo ta trong Vi du 1, didu ché nguyén liéu bat dau)
(9 g, 34,86 mmol) va DIPEA (14,57 ml, 83,67 mmol) trong DCM (150 ml). Khuiy
huyén phu thu duoc trong thoi gian 2 gid. Rira hdn hop phan tng tun t bang nudc (2
x 100 ml) va axit xitric trong nudc 1M (100 ml). Lam kho 16p hitu co trén MgSO,, loc
va 1am bay hoi dé tao ra san phdm tho. Tinh ché san phdm tho bang séc ky trén silic
oxit nhanh, gradien rira giai MeOH tir 0 d&n 5 % trong DCM. Lam bay hoi céc phan
doan tinh khiét dén kho dé tao ra benzyl 4-(4-hydroxyphenyl)piperidin-1-carboxylat
(7,89 g, 72,7 %) dudi dang gébm khong mau, ma héa rin khi ding yén. 1H NMR (400
MHz, DMSO, 30 °C) 1,43 (2H, qd), 1,71 (2H, d), 2,57 (1H, tt), 2,79 - 2,93 (2H, m),
4,11 (2H, d), 5,08 (2H, s), 6,64 - 6,69 (2H, m), 6,98 - 7,02 (2H, m), 7,28 - 7,33 (1H,
m), 7,34 - 7,4 (4H, m), 9,10 (1H, s). m/z: ES+ [M+H]+ 312

Diéu ché benzyl 4-(4-(2-cloethoxy)phenyl)piperidin-1-carboxylat

%Tu@

)

B6 sung 1-bromo-2-cloetan (2,134 ml, 25,64 mmol) viao benzyl 4-(4-
hydroxyphenyl)piperidin-1-carboxylat (5,322 g, 17,09 mmol) va kali cacbonat (4,72 g,
34,18 mmol) trong MeCN (80 ml). Khudy hdn hgp thu duge & nhiét do 85 °C trong
thoi gian 18 gidr. Phan ng 13 khong hoan toan va bd sung thém kali cacbonat (4,72 g,
34,18 mmol) va 1-bromo-2-cloetan (2,134 ml, 25,64 mmol) va khudy hdn hop & nhiét
d6 85 °C trong 48 gid nita. Phan tng thé hién mot vai tién trién dén ~50% hoan thélnh.v
Phan tmg 13 khong hoan toan do d6 nhiét o dugc tang 1én dén 95 °C va khudy hdn
hop phan mg trong 24 gi¢ nita. Lam bay hoi hon hgp phan tmg dén kho va tai hoa tan
trong EtOAc (200 ml), va rira 14n Iugt bing nuée (2 x 100 ml) va nuée mudi bao hoa
(100 ml). Lam khé 16p hitu co trén MgSO,, loc va 1am bay hoi dé tao ra san pham thé.
Tinh ché san phdm thé bang sic ky trén silic oxit nhanh, gradien rira giai MeOH tir 0
dn 5 % trong DCM. Lam bay hoi c4c phan doan tinh khiét dén kho dé tao ra benzyl
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4-(4-(2-cloethoxy)phenyl)piperidin-1-carboxylat (3,30 g, 51,7 %) duédi dang gdm mau
vang nhat. 1H NMR (400 MHz, DMSO, 30 °C) 1,47 (2H, qd), 1,73 (2H, d), 2,64 (1H,
tt), 2,81 - 2,95 (2H, m), 3,90 (2H, dd), 4,12 (2H, d), 4,20 (2H, dd), 5,08 (2H, s), 6,85 -
6,9 2H, m), 7,12 - 7,17 (2H, m), 7,28 - 7,34 (1H, m), 7,34 - 7,4 (4H, m). m/z: ES+
[M+H]+ 374

Diéu ché benzyl 4-(4-(2-((2S,6R)-4-axetyl-2,6-dimetylpiperazin-1-
yl)ethoxy)phenyl)piperidin-1-carboxylat

B6 sung DIPEA (3,05 ml, 17,49 mmol) vao benzyl 4-(4-(2-
cloethoxy)phenyl)piperidin-1-carboxylat (2,18 g, 5,83 mmol), 1-((3S,5R)-3,5-
dimetylpiperazin-1-yl)etanon (1,366 g, 8,75 mmol) va kali iodua (0,968 g, 5,83 mmol)
trong DMA (25 ml). Khudy hén hop thu dugc & nhiét do 125 °C trong thoi gian 18
gid. Lam bay hoi hdn hop phan tmg dén kho va tai hoa tan trong EtOAc (250 ml), va
rira 14n luot bang nude (200 ml) va nude mudi béo hoa (200 ml). Lam khd 16p hitu co
trén MgSO,, loc va 1am bay hoi dé tao ra san phdm thé. Tinh ché nguyén liéu nay bang
sdc ky trén silic oxit nhanh, gradien rira gidi NH;/MeOH 7M tr 0 dén 4 % trong DCM.
Lam bay hoi cac phan doan tinh khiét dén kho dé tao ra benzyl 4-(4-(2-((2S,6R)-4-
axetyl-2,6-dimetylpiperazin-1-yl)ethoxy)phenyl)piperidin-1-carboxylat (2,180 g, 76
%) dudi dang gom mau nau. "H NMR (400 MHz, DMSO, 100 °C) 1,06 - 1,1 (6H, m),
1,51 (2H, qd), 1,76 - 1,83 (2H, m), 1,97 (3H, s), 2,57 - 2,72 (5H, m), 2,93 (2H, td),
2,99 (2H, t), 3,85 (2H, br s), 4,00 (2H, t), 4,14 (2H, d), 5,12 (2H, s), 6,83 - 6,87 (2H,
m), 7,1 - 7,15 (2H, m), 7,27 - 7,33 (1H, m), 7,34 - 7,38 (4H, m). m/z: ES+ [M+H]+
494

Diéu ché 1-((3S,5R)-3,5-dimetyl-4-(2-(4-(piperidin-4-yl)phenoxy)etyl) piperazin-1-

yl)etanon
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Khudy benzyl 4-(4-(2-((2S,6R)-4-axetyl-2,6-dimetylpiperazin-1-
yl)ethoxy)phenyl)piperidin-1-carboxylat (2,18 g, 4,42 mmol) va paladi 10% trén
cacbon (0,470 g, 0,44 mmol) trong MeOH (45 ml) trong khi hydro for 5 gid. Sau do
loc hdn hop va 1am bay hoi dén khé dé tao ra 1-((3S,5R)-3,5-dimetyl-4-(2-(4-
(piperidin-4-yl)phenoxy)etyl)piperazin-1-yl)etanon (1,502 g, 95 %) duéi dang gobm
mau vang nhat. '"H NMR (400 MHz, DMSO, 100 °C) 1,07 - 1,1 (6H, m), 1,48 (2H,
qd), 1,70 (2H, d), 1,97 (3H, s), 2,5 - 2,66 (7H, m), 2,99 (2H, t), 3,01 - 3,07 (2H, m),
3,85 (2H, br s), 4,00 (2H, t), 6,82 - 6,86 (2H, m), 7,09 - 7,13 (2H, m). m/z: ES+
[M+H]+ 360

Diéu ché 1-((3S,5R)-3,5-dimetylpiperazin-1-yl)etanon dé dung lam nguyén liéu

b4t d4u nhu sau:-

Diéu ché N-axetyl-N-(2-(triflometyl)phenyl)axetamit

O O
A
F
F

B6 sung ting giot axetyl clorua (132 ml, 1861,91 mmol) trong thoi gian 30
phﬁf vao 2-(triflometyl)anilin (100 g, 620,64 mmol) va pyridin (200 ml, 2482,55
mmol) trong toluen (500 ml) d4 ngudi xudng 0 °C. Phan tmg duoc gia nhiét 1én 50°C
va khudy trong thoi gian 20 gid. Sau d6 d& hdn hop ngudi xubng nhiét 46 mdi truong
va rtra hai 14n bang axit xitric trong nuéc 1M (250 ml). Sau d6 lam bay hoi hén hop
san phdm tho dén khi thé tich con lai mot nira va xt ly bing heptan (500 ml). Khudy
bot nhdo thu duge & nhiét do 5 °C trong thoi gian 4 gid va sau d6 thu ldy chét két tia

bang céach loc, rira bang heptan (500 ml) va 1am kho trong chéan khong. Diéu nay tao ra
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N-axetyl-N-(2-(triflometyl)phenyl)axetamit (93 g, 59,1 %) dudi dang chét rin mau niu
sang. "H NMR (400 MHz, DMSO, 30 °C) 2,18 (6H, s), 7,58 - 7,93 (4H, m). m/z: ES+
[M+H]+ 246

Diéu ché 1-((3R,5S)-3,5-dimetylpiperazin-1-yl)etanon

Oy

B& sung N-axetyl-N-(2-(triflometyl)phenyl)axetamit (13,28 g, 52,54 mmol) vao
2R,68-2,6-dimetylpiperazin (5 g, 43,79 mmol) trong EtOH (75 ml) va khudy hén hop
& nhiét 46 mdi trudng trong thoi gian 24 gid. Sau d6 lam bay hoi né dén khd, tai hoa
tan trong DCM (25 ml) va rira bang HCI trong nuéc 2M (25 ml). Sau d6 bazo héa
dung dich trong nuéc nay dén do6 pH 14 bing NaOH trong nu6c dic va chiét bing
DCM (2 x 25 ml). Lam bay hoi cac chét hitu co két hop dén kho dé tao ra dich long
mau vang. Tinh ché nguyén liéu nay bang sic ky trén silic oxit nhanh, gradien rira giai
NH3/MeOH 7M tir 0 dén 10 % trong DCM. Lam bay hoi cac phan doan tinh khiét dén
kho dé tao ra 1-((3S,5R)-3,5-dimetylpiperazin-1-yl)etanon (4,00 g, 66,7 %) dudi dang
diu mau ndu vang nhat. '"H NMR (400 MHz, DMSO, 100 °C) 0,98 (6H, d), 1,78 (1H,
brs), 1,96 (3H, s), 2,26 (2H, br s), 2,58 - 2,68 (2H, m), 3,94 (2H, br s).

Vi du 3 : Piéu ché (R)-4-(3-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)propyl)-1,3-dimetylpiperazin-2-on

oS c;
— ‘o
OO0

B6 sung trietylamin (0,396 ml, 2,84 mmol) vio 6-clo-3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin (thu dugc nhu dugc mo t4 trong Vi du 1, diéu ché
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nguyén liéu bat dau) (350 mg, 1,90 mmol) va (R)-1,3-dimetyl-4-(3-(4-(piperidin-4-
yl)phenoxy)propyl)piperazin-2-on (655 mg, 1,90 mmol) trong DMF (10 ml) va gia
nhiét hdn hop dén nhiét d6 56 °C trong thdi gian 5 gid. Tinh ché dung dich san phim
th6 bang sic ky trao ddi ion, bang cach st dung cdt SCX. Rira giai san pham mong
mudn tir cot bang cach sir dung NHy/MeOH 7M va lam bay hoi dén kho @ tao ra gom
mau nau. Tinh ché tiép bang sic ky trén silic oxit nhanh, gradien rira gidi MeOH tir 0
dén 10 % trong DCM. Lam bay hoi c4c phan doan tinh khiét dén kho dé tao ra (R)-4-
(3-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-1,3-dimetylpiperazin-2-on (140 mg, 14,96 %) dudi dang bot mau
nau. "H NMR (400 MHz, DMSO, 30 °C); 1,20 (3H, d), 1,64 (2H, m), 1,86 (4H, m),
2,45 (2H, m), 2,72 (2H, m), 2,82 (3H, s), 3,00 (4H, m), 3,25 (2H, m), 3,98 (2H, tr),
4,19 (3H, s), 4,30 (2H, m), 6,87 (2H, dd), 7,17 (2H, dd), 7,30 (1H, d), 7,86 (1H, d). m/z
ES+ [M+H]+ = 494

Diéu ché (R)-1,3-dimetyl-4-(3-(4-(piperidin-4-yl)phenoxy)propyl)piperazin-2-

on d dung 1am nguyén liéu bit diu nhu sau:-
Diéu ché fert-butyl 4-(4-hydroxyphenyl)piperidin-1-carboxylat

HO

S
=

T
O
B sung tir tir trietylamin (23,76 ml, 170,44 mmol) vao 4-(piperidin-4-yl)phenol
hydrobromua (thu dugc nhu duge mo ta trong Vi du 1, diéu ché nguyén lidu bat dau)
(40 g, 154,95 mmol) trong DCM (190 ml) & nhiét d6 0 °C. Khudy hdn hop thu dugc
trong thoi gian 20 phut va sau do bb sung di-tert-butyl dicacbonat (35,5 g, 162,69
mmol). Loai bé bé da va khudy phan tng & nhiét ¢ mdi truong trong thoi gian 2 gio.
Rira hdn hop phan tmg tudn tu bang nuée (2 x 200 ml) va nudce mubdi bio hoa (200
ml). Lam khé 16p hitu co trén MgSOy,, loc va 1am bay hoi dé tao ra san pham tho. Lay

chét rén ra trong MTBE (150 ml) va nghién bing siéu 4m va lam nhio trong thoi gian

2 gio. Thu l4y chét rin thu dugc bang cach loc, rira bang heptan (200 ml) va 1am kho
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trong chin khong dé tao ra fert-butyl 4-(4-hydroxyphenyl)piperidin-1-carboxylat (36,0
o, 84 %) duéi dang san phim rén mau tring kem. 'H NMR (400 MHz, DMSO, 27 °C)
1,40 (9H, s), 1,44 (2H, d), 1,68 (2H, d), 2,49 - 2,59 (1H, m), 2,76 (2H, s), 4,03 (2H, d),
6,63 - 6,7 (2H, m), 6,96 - 7,04 (2H, m), 9,13 (1H, s). m/z [ES-] M- =276

Diéu ché tert-butyl 4-(4-(3-clopropoxy)phenyl)piperidin-1-carboxylat

N \ﬂ/ 0
U

B6 sung 1-bromo-3-clopropan (14,27 ml, 144,07 mmol) va kali cacbonat (19,91
g, 144,07 mmol) vao dung dich c6 khudy ctia tert-butyl 4-(4-hydroxyphenyl)piperidin-
1-carboxylat (9,99 g, 36,02 mmol) trong MeCN (200 ml). Khuiy phan tng & nhiét o
80 °C trong thoi gian 16 gid. Pha lodng hdn hop phan ung biang nudc (125 ml), va
chiét bang DCM (200 ml). Lam khé 16p hitu co trén MgSO,, loc va 1am bay hoi dé tao
ra tert-butyl 4—(4—(3-ciopropoxy)phenyl)piperidin—1—carboxy1at (12,75 g, 100 %) dudi
dang diu khong mau. 'H NMR (400 MHz, CDCI3, 30 °C) 1,48 (9H, s), 1,54 - 1,65
(2H, m), 1,79 (2H, d), 2,20 (2H, d), 2,59 (1H, tt), 2,78 (2H, t), 3,56 (2H, 1), 4,02 - 4,13
(2H, m), 4,23 (2H, d), 6,8 - 6,87 (2H, d), 7,03 - 7,17 (2H, d).

Diéu ché (R)-tert-butyl 4-(4-(3-(2,4-dimetyl-3-oxopiperazin-1-yl)propoxy)
phenyl)piperidin-1-carboxylat

~
N
O)\j\/\/o

N\[C])/O\,<
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B4 sung DIPEA (28,2 ml, 162,13 mmol) vao huyén phu ctia (R)-1,3-
dimetylpiperazin-2-on hydroclorua (7,12 g, 43,23 mmol), tert-butyl 4-(4-(3-
clopropoxy)phenyl)piperidin-1-carboxylat (12,75 g, 36,03 mmol) va kali iodua (5,98
g, 36,03 mmol) trong DMA (100 ml). Gia nhi¢t dung dich 1én nhiét do 120 °C trong
thoi gian 24 gid. Pha lodng hdn hop phan tmg bang nudce (200 ml) va chiét bang DCM
(200 ml). Lam kho 16p hiru co trén MgSOy, loc va lam bay hoti dé tao ra san phdm tho.
Tinh ché nguyén liéu nay bang sic ky trén silic oxit nhanh, rira gii bang MeOH 10 %
trong EtOAc. Lam bay hoi cac phan doan tinh khiét dén kho dé tao ra (R)-terz-butyl 4-
(4-(3-(2,4-dimetyl-3-oxopiperazin-1-yl)propoxy)phenyl)piperidin-1-carboxylat (15,50
g, 97 %) dudi dang diu mau ndu. '"H NMR (400 MHz, DMSO, 30 °C) 1,19 - 1,22 (3H,
d), 1,42 (94, s), 1,71 (2H, d), 1,8 - 1,9 (2ZH, m), 1,96 (2H, s), 2,37 - 2,49 (1H, m), 2,60
(1H, ddt), 2,80 (5H, d), 2,93 - 3,05 (4H, m), 3,2 - 3,28 (2H, m), 4,05 (2H, dd), 6,8 - 6,9
(2H, m), 7,12 (2H, dd). m/z ES+ [M+H]+ =446

Piéu ché 1(R)-1,3-dimetyl-4-(3-(4-(piperidin-4-yl)phenoxy)propyl)piperazin-2-on

N

AN O

NH

Bb sung hydro clorua 4,0M trong dioxan (34,8 ml, 139,14 mmol) vao huyén
phu cua (R)-tert-butyl 4-(4-(3-(2,4-dimetyl-3-oxopiperazin-1- |
yl)propoxy)phenyl)piperidin-1-carboxylat (15,5 g, 34,78 mmol) trong dioxan (20 ml).
Khudy dung dich dén nhiét do 20 °C trong thoi gian 2 gid. Lam bay hoi hén hop phan
{ng dé tao ra san phdm thé. Tinh ché san phém tho bang séc ky trao dbi ion, bang cach
sir dung c6t SCX. Rira giai san pham mong mudn tir cot bang cach sir dung
NH;/MeOH 7M va 1am bay hoi cac phan doan tinh khiét d&én kho d tao ra (R)-1,3-
dimetyl-4-(3-(4-(piperidin-4-yl)phenoxy)propyl)piperazin-2-on (10,50 g, 87 %) dudi
dang d4u mau niu. 'H NMR (400 MHz, DMSO, 30 °C) 1,21 (3H, d), 1,73 - 1,93 (6H,
m), 2,4 - 2,46 (1H, m), 2,68 - 2,78 (2H, m), 2,80 (3H, s), 2,92 - 3,04 (4H, m), 3,18
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(1H, d), 3,22 - 3,27 (2H, m), 3,35 (2H, s), 3,98 2H, 1), 6,89 (2H, d), 7,13 (2H, d), 8,79
(1H, bs). m/z ES+ [M+H]+ = 346

Vi du 4 : Diéu ché 1-((3R,5S)-4-(3-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-
yl)piperidin-4-yl)phenoxy)propyl)-3,5-dimetylpiperazin-1-yl)etanon

O/
N /N\N/QN
X \N/

B6 sung ting giot tributylphosphin (1,441 ml, 5,84 mmol) vao 4-(1-(3-metoxy-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-yl)phenol (thu dugc nhu dugc mo ta
trong Vi du 1, diéu ché nguyén liéu bat dau) (0,95 g, 2,92 mmol), 1-((3R,5S)-4-(3-
hydroxypropyl)-3,5-dimetylpiperazin-1-yl)etanon (0,751 g, 3,50 mmol) va (E)-diazen-
1,2-diylbis(piperidin-1-ylmetanon) (1,473 g, 5,84 mmol) trong DCM da khir khi (20
ml) trong nito. Khudy hdn hop thu duge trong thoi gian 90 phut va sau d6 loc. Tinh
ché dung dich san phdm thd bing sic ky trao ddi ion, bang cach sir dung c6t SCX. Rira
giai san phim mong mudn tir ¢t bang cach sir dung NH;/MeOH 1M va lam bay hoi
dén kho dé tao ra gobm mau nau nhat. Tinh ché tiép bang sic ky trén silic oxit nhanh,
gradien rtra giai NH;/MeOH 7M tir 0 dén 10 % trong EtOAc. Lam bay hoi cac phan
doan tinh khiét dén kho dé tao ra 1-((3R,5S)-4-(3-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-
b]pyridazin-6-yl)piperidin-4-yl)phenoxy)propyl)-3,5-dimetylpiperazin-1-yl)etanon
(0,868 g, 57,0 %) dudi dang bot mau tring. "H NMR (400 MHz, DMSO, 100 °C) 1,04
(6H, d), 1,69 (ZH, qd), 1,76 - 1,84 (2H, m), 1,88 - 1,94 (2H, m), 1,96 (3H, s), 2,51 -
2,55 (2H, m), 2,56 - 2,7 (2H, m), 2,74 - 2,82 (3H, m), 3,06 (2H, td), 3,81 (2H, br s),
3,98 (2H, t), 4,21 (3H, s), 4,27 (2H, d), 6,83 - 6,87 (2H, m), 7,13 - 7,18 (3H, m), 7,74
(1H, d). m/z: ES+ [M+H]+ 522
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Diéu ché 1-((3R,58)-4-(3-hydroxypropyl)-3,5-dimetylpiperazin-1-yl)etanon dé

ding 13m nguyén liéu bit ddu nhu sau:
Diéu ché 1-((3R,5S)-4-(3-hydroxypropyl)-3,5-dimetylpiperazin-1-yl)etanon

0]

A\

/\K
K(N\/VOH

BS sung 3-bromopropan-1-ol (6,41 ml, 70,84 mmdl) vao 1-((3R,55)-3,5-
dimetylpiperazin-1-yl)etanon (thu dugc nhu duge mé ta trong Vi du 2, didu ché
nguyén liéu bat déu) (6,51 g, 41,67 mmol) va kali cacbonat (14,40 g, 104,18 mmol)
trong 2-metyl tetrahydrofuran (40 mi). Khudy hén hop thu dugc & nhiét do 80 °C trong
thoi gian 18 gid, sau d6 loc va 1am bay hoi dén kho. Tinh ché san phdm tho bang sic
ky trén silic oxit nhanh, gradien rira giai NH3;/MeOH 7M tir 0 d&én 6 % trong DCM.
Lam bay hoi cic phan doan tinh khiét dén kho dé tao ra 1-((3R,5S)-4-(3-
hydroxypropyl)-3,5-dimetylpiperazin-1-yl)etanon (0,749 g, 8,39 %) du6i dang diu
khong mau. '"H NMR (400 MHz, DMSO, 30 °C) 0,96 - 1,03 (6H, m), 1,39 - 1,5 (2H,
m), 1,96 (3H, s), 2,19 - 2,28 (1H, m), 2,28 - 2,36 (1H, m), 2,39 - 2,47 (1H, m), 2,67 -
2,77 3H, m), 3,36 (2H, t), 3,60 (1H, dt), 4,12 (1H, dt), 4,36 (1H, br s).
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YEU CAUBAO HOQ

1. Hop chit c6 Cong thire (I) hodc mubdi dugc dung cia ching,

1
(CHy)R

AN N
N
N7 N7
\
v—={
OR
)
trong do:
R' 13 nhém
N.\H/
0
hodc nhom

va ---- diing dé chi diém gén;
R? 13 C;-Cjalkyl; va

n bang 2 hoic 3.
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2. Hop chét theo diém 1, hosc mudi dugc dung ciia chiing, trong d6 R' 12 nhém

trong d6 --- dung dé chi diém gén;
R*1a C;-Cy alkyl; va
n bang 2 hoic 3.

3. Hop chat theo diém 1, hoac mudi dugc dung ctia ching, trong d6 R' 12 nhém

trong d6 ---- dung dé chi diém gén;
R*1a C,-C, alkyl; va
n bing 2 hoic 3.

4. Hop chét theo diém 1 hodc mudi dugc dung ctia ching, trong d6 R' 13 nhém:

trong d6 ---- ding dé chi diém gén;
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R? 14 C;-C, alkyl; va
n bing 2.

5. Hop chét theo diém 1 hodic mubi duoc dung cia ching, trong d6 hop chit nay duoc

chon tir:

4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on;

1-(4-(2-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-3,5-dimetylpiperazin-1-yl)etanon;

4-(3-(4-(1-(3-metoxy-| 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-1,3-dimetylpiperazin-2-on; va

1-(4-(3-(4-(1-(3-metoxy-[ 1,2 ,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-3,5-dimetylpiperazin-1-yl)etanon.

6. Hop chit theo diém 1 hodic mudi duoc dung cia ching, trong d6 hop chit nay duoc

chon tir:

(R)-4-(2-(4-(1-(3-metoxy-[ 1,2 ,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)etyl)-1,3-dimetylpiperazin-2-on (sau ddy goi 13 Hop chit A);

1-((3S,5R)-4-(2-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-y])piperidin-
4-yl)phenoxy)etyl)-3,5-dimetylpiperazin-1-yl)etanon;

(R)-4-(3-(4-(1-(3-metoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-4-
yl)phenoxy)propyl)-1,3-dimetylpiperazin-2-on; va

1-((3R,5S)-4-(3-(4-(1-(3-metoxy-[1,2,4]triazolo[4,3-b]pyridazin-6-yl)piperidin-
4-yl)phenoxy)propyl)-3,5-dimetylpiperazin-1-yl)etanon.

7. Hop chét theo diém 6 hodc mubi dugc dung cia ching, c6 Cong thirc (IA):
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8. Hop chit theo diém 7 c6 Cong thirc (IA).

9. Hop chét theo diém 7 hoic 8 & dang tinh thé c6 mau XRPD vé6i it nhét hai dinh ddc
trung & 2-teta = 20,9° va 16,7°, cong hodc trir 0,2° 2-teta, do dugc biang cach sir dung

birc xa CuKa.

10. Pdng tinh thé ctia hop chit c6 Cong thic (IA), theo diém 7, va phén tir ddng ciu
tao axit 6-hydroxy-2-naphthoic.

11. Pdng tinh thé cua hop chit c6 Cong thiic (IA), theo diém 7, va axit 6-hydroxy-2-

naphthoic c6 thé thu dugc bing céc bude:

1) tron dung dich ctia hop chat c6 Cong thirc (IA) trong dung mdi thich hop
v&i dong tinh thé axit 6-hydroxy-2-naphthoic trong dung méi thich hgp; va

ii)  1am kho hdn hop thu duoc tir bude (i) dé thu dugc chét ran.

12. Dugc phim chira hop chét c6 Cong thirc (I) hoic mudi duge dung cia né, theo
diém bit ky trong sb cac diém tir 1 dén 9, va chét pha loang hoic chit mang dugc

dung.

13. Dugc phdm chira ddng tinh thé theo diém 10, va chit pha loing hodc chit mang

dugc dung.

14. Dugc phdm chita dong tinh thé theo diém 11, va chit pha loang hogc chit mang

dugc dung.
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