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(57) Sdng ch€ dé cap dén mudi 2-amino-N-[7-metoxy-8-(3-morpholin-4-yl-

propoxy)-2,3-dihydroimidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit

dihydroclorua c6 cong thic (II) sau:

(n,

hodc tautome, sovat hodc hydrat ctia nd; va phuong phédp diéu ché€ muéi nay.

Sédng ché ciing dé cap dén dugc phdm chita mudi dihydroclorua nay, t6 hop chita

mudi dihydroclorua nay va dugc chat khac dé phong ngira va/hoac diéu tri bénh

1y, cu thé 1a r6i loan tao mach va/hodc tang sinh qui mic, cu thé hon 1a dé€ diéu

tri hodc phong ngira bénh ung thu, cu thé hon nita 12 bénh ung thu phdi; bénh

ung thu bi€u mo phdi t& bao khong nhd, bénh ung thu rudt két, khai u 4c tinh,

bénh ung thu tuyén tuy, bénh ung thu biéu mo &€ bao gan hoic bénh ung thu vi.
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Linh vue k§ thuit dwoc dé cap
Sang ché @& cap dén:

- mubi 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo-

[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua c6 cong thﬁc D):

o

N O
LAy
~ SNTONH,
. 2 HCl
dn,

hodc tautome, sovat hodc hydrat cta no,
(dudi day, duge goi 1a “mudi theo sang ché” hodc “mudi dihydroclorua™);
- phuong phép diéu ché mubi theo sang ché;
- mudi theo sang ché dé diéu tri va/hodc phong bénh;
- mudi theo séng ché d& bao ché thudc dé didu tri va/hodc phong bénh;
- duge phdm chira mudi theo sang ché; va
- duoc phém chita mudi theo sang ché két hop véi mot hodc nhiéu duge chét khac.
Tinh trang ky thujt ciia sang ché

Hop chét ¢6 cong thire (D):
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)
~ N "NH,

@,
(sau day dwoc goi 1a “hop chét c6 cong thire (I)” hodc “bazo tu do”), 1 hoat chét didu
tri bénh ung thu déc quyén véi co ché tac dong méi, rc ché Nhém I phosphatidyl-
inositol-3-kinaza (PI3K). Nhom kinaza nay la dich thu hut do PI3K déng vai tro trung
tAm trong viéc truyén tin hiéu té bao tir cac thu thé bé mit dbi v6i su séng sét va ting
sinh t& bao. Hop chit ¢6 cong thirc (I) thé hién phd hoat tinh rong ddi véi cac khéi u

cda nhi€u loai mo, ca in vitro va in vivo.

Hop chét c6 cong thic (I) c6 thé duoc tdng hop theo céc phuong phap duoc
néu trong don sang ché qubc té sé6 PCT/EP2003/010377, dugc cong bd s6 WO
04/029055 A1 ngay 08 thang 4 nim 2004, trang 26 v céc trang tiép theo.

Hon nita, hop chit c6 cong thirc (I) duge mb ta trong don sang ché qubc té sb
PCT/US2007/024985, dugc cong b s6 WO 2008/070150 Al ngay 12 thang 6 nim
2008, (n6i dung cia don sang ché qudc té nay duoc trich din trong ban mé ta sang ché
ndy dé tham khao), nhu hop chit cia Vi du 13: 2-amino-N-[7-metoxy-8-(3-
morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl]pyrimidin-5-
carboxamit. Hon nita, hop chit ¢6 cong thirc (I), trong cong bd don sang ché qudc té
s6 WO 2008/070150, dwgc md ta & trang 9 va cac trang tiép theo va c6 thé duoc tong
hop theo cac phuong phap dugce néu trong don sdng ché quéc té nay & trang 42 va cac
trang tiép theo. Dit liéu thir nghiém sinh hoc d6i v6i hop chit c6 cong thirc (I) duoc

néu trong don sang ché qudc té nay & cac trang tir 101 dén 107.

Hop chit c6 cong thac (I) ¢b thé tdn tai & mot hodc nhidu dang tautome:
tautome, ddi khi dugc goi 13 tautome chuyén dich proton, 13 hai hodc nhiéu hop chat
ma c6 lién quan boi su dich chuyén ciia nguyén tir hydro dugce kém theo boi su dich

chuyén cua mét hodc nhi€u lién két don va mdt hodc nhicu lién ket doi lién ke.
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Hop chét c6 cong thirc (I), vi du, c6 thé tdn tai & dang tautome (Ia), dang
tautome (Ib) hozc dang tautome (Ic) hodc c6 thé ton tai & dang hdn hop gdm dang bét
ky trong s cac dang nay, nhu dwoc mé ta dudi dﬁy. Puoc du dinh ring tit ca cac

dang tautome duoc bao gdm trong pham vi clia sang ché.

0
N N
ﬁ /’>
N
(la
0 N/)\NH :
° o N
SNTNH,
o
KQ\/L . (1b)
o< HO
\ NH2
0
N N
ﬁ /'>
N
|
0 N,LbN (Ic)
OL P~
SNT O NH

Hop chét ¢ cong thirc (I) c6 thé tdn tai & dang solvat: solvat di véi muc dich
ctia sang ché 14 phuc chit bao gdm dung moi va hop chét c6 cong thire (I) & trang thai
ran. Céc solvat 14y 1am vi du bao gém, nhung khong chi gi6i han &, phirc chét bao

gom hop chat clia sang ché véi etanol hodc metanol.

Hop chét c6 cong thirc (I) ¢ thé tdn tai & dang hydrat: Hydrat 13 dang ddc biét

cua solvat, trong d6 dung moi 1a nuée.
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Noi chung, dbi vai hop chét c6 hoat tinh dugc ly da néu, dang dugc dung cia
hop chit c6 hoat tinh dugc Iy nay 1a mong mudn, tir quan diém 1am ting ting hiéu qua
- dugc ly ctia hgp chét co hoat tinh dugc ly nay, vi du, cai thién cic dic tinh vat 1y, hoa
hoc, nhu tinh én dinh héa hoc, tinh én dinh vét 1y, d6 tan in vivo, cai thién sy hip thu
ctia hop chit c6 hoat tinh duoc 1y ndy in vivo, v.v.. Ngoai ra, 1y tuéng néu dugce chét
nay c6 dang tinh thé én dinh ma c6 thé dugc tao ra bing phwong phép tin ciy. Cac
dang v6 dinh hinh hodc tinh thé co trat tu the"tp (vi dy, cac dang cAu tric trung gian) 1a
kém thu hut hon do ching c6 nguy co thay dbi dang ton tai vé sau hodic bién dbi cac

dac tinh vét ly.

Tuy nhién, hop chét c6 cong thirc (I) (ma 13 bazo tw do) chi c6 thé dugc didu
ché & dang céu tric trung gian ma 13 6n dinh & dang rén, nhung khong 6n dinh & 70°C

trong dung dich nudc axit va c6 nguy co thay d6i dang tdn tai nhu duoc néu trén day.

Su tao thanh dang mudi tinh thé cta bazo ty do (I) c6 thé giai quyét vin dé néu
trén day khi cac ddc tinh cia dang nay la c6 1gi so véi cac dac tinh ctia bazo tu do (I).
Trong nd luc didu ché cac dang mudi tinh thé cua (I), cac tac gia sang ché da rut ra
kinh nghiém ring viéc diéu ché cac dang mudi tinh thé cta (I) 13 khong dé dang nhu

vi¢ce di€u ché c6 thé mong dogi doi véi hgp chat mang tdm bazo.

Hon nita, hop chét c¢6 cong thirc (I) thé hién do tan rat thap trong nudc va trong
hdu hét cac dung méi hitu co. Vi hai tAm rt bazo (Bang I, dudi dy), d6 tan duoc cai
thién mot cach manh mé& trong mdi trudng axit. Do d6, viéc tinh ché va xir 1y cubi

cung cua hop chét ¢6 cong thire (I) 14 mot nhidém vy kho khan.

CAu tric dudi ddy thé hién hop chét c6 cong thire (I), trong d6 gia tri pKa duoc

tinh toan dugc dua ra trong ddu ngodc don.
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Hop chét c6 cong thirc (1)

Bang I: Gia tri pKa ctia hop chét ¢ cong thire (I):

nhém chike /gia tri pKa thit nghiém tinh dwoc
pKa (Imidazolinoamindin) - 10,1

pKa (Morpholin) - tir 7,43 dén 7,5
pKa (Aminopyrimidin) - tir 1,99 dén 2,11

Cu thé hon 13, d6i v6i ciu tric héa hoc don nhét ciia hop chét c6 cong thirc (I)
trén déy, cac dic tinh vét ly ctia hop chét c6 cong thirc (I) khong chi gay khé khin cho
quy trinh hoa hoc, xir Iy duoc chét va san xuit san phdm dugc, ma con gy khé khin

dang k& khac dbi voi su phat trién ciia phuong phap HPLC 6n dinh va dang tin cay.
Ban chit k§ thuét ciia sang ché

Muc dich cta sang ché nhdm tim ra dang duoc dung va dang tinh thé ctia hop
chét ¢6 cong thire (I) ma cho phép tinh ché né mot cach d4ng tin cdy, vi du, bang céch
két tinh, khi xem xét céc van @& k¥ thuat ddc thu con tdn tai va do tan trong nudc rét

thip, va phuong phap tinh ché nay d& xir 1y (vi du, chét rin chay tu do).

Nhiéu nd luc khac nhau d dugc thuc hién dé didu ché mubi tinh thé cua hop
chit c6 cong thire (I). Viée didu ché cac dang mudi tinh thé nay di cho thdy 1a kho
khan, nhin chung khong c6 giai phap nao dat dugce va trong vai trudng hgp, san phim

dinh giéng gébm dugc tao ra.
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Ngac nhién 13 va didu nay 1a co s cua sang ché, cac tic gia sang ché da phat
hién ra ring mudi dihydroclorua ctia hop chit c6 cong thirc (I) theo sang ché (khong
¢ su boc 10 cu thé nao ma da duoc biét dén dbi véi kién thirc cla tac gia sang ché
trong linh vuc nay), cd cac ddc tinh thuin lgi vé mit k¥ thuét, nhu xem trong phén tht

nghiém va phan két ludn ctia ban mo ta sdng ché nay.
Do do, sang ché de xuat:

- mudi  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydro-
imidazo-[1,2-c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua c¢6 cOng thirc

ID):

@)

N o
oty
> N™ "NH,
. 2HCI
D,

hodc tautome, sovat hodc hydrat cia no,

(ma sau day dugc goi 1a “mudi theo sang ché” hodc “mudi dihydroclorua”);
- phuong phép diu ché mubi theo sang ché;
- mubi theo sang ché dé diéu tri va/hoic phong bénh;

- mudi theo sang ché d8 bao ché thudc dé diéu tri va/hodc phong bénh, cu thé 1a
r6i loan ting sinh té bao quéa mirc va/hodc su tao mach, cu thé hon 13 @& diéu tri hodc
phong bénh ung thu, cu thé 1a bénh ung thu bidu mo phéi té bao khong nho, bénh ung
thu rudt két, khdi u 4c tinh, bénh ung thu tuyén tuy, bénh ung thu biéu mo té bao gan

hoac bénh ung thu vu;

- dugc pham chira muodi theo sang ché; va
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- dugc pham chita mudi theo sang ché két hop v6i mot hodc nhiéu dugc chét
khac.

Phuong phép diéu ché mudi theo sang ché

Sang ché ciing d& xuit phuong phép diéu ché mudi dihydroclorua c6 céng thirc
(II) theo séng ché, phwong phap niy bao gdm budc bd sung axit clohydric vao hop
chit c6 cong thirc (I) hodc nguoc lai, bd sung hop chit c6 cong thirc (I) vao axit

clohydric.

Theo phwong 4n cia sang ché, phuong phap didu ché mudi dihydroclorua c6

codng thire (IT) theo sang ché bao gdm budc bd sung axit clohydric vao hop chit c6

cdng thuc (I):
®
N N
ﬁ / —_>
N O
O \NJ\NHZ

@,
t6t hon 13, trong huyén pht,
do @6, tao ra mubi dihydroclorua c6 cong thirc (II):

o)

N O
Sy
~ N™ “NH,
.2 HCI
(10).
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Theo phuong 4n clia sang ché, phuong phéap didu ché mubi dihydroclorua c6

cong thire (I1) theo sang ché bao gém budc:

a) bd sung axit clohydric, nhu dung dich nudc axit clohydric (32%) ching han,
vao huyén phit chira hop chét c6 cong thirc (I) trong mdi trudng, nhu nudc ching han,
& nhiét 46 ndm trong khoang tir diém déng dic ctia hdn hop dén diém sbi ctia hdn hop,

nhu & nhiét @6 20°C (+-2°), cho dén khi dat dén d6 pH bang tir 3 dén 4;

b) khudy hén hop thu duge & nhiét d6 nim trong khoang tir diém dong dic cua
hdn hop dén diém s6i cia hdn hop, nhu & nhiét dd trong phong chéng han, trong

khoang thdi gian, nhu trong nhiéu hon 10 phat ching han; va, tiy ¥

¢) loc bo chit rin thu duoc va rira banh loc, nhu b?mg nuéc ching han, sau d6
diéu chinh d6 pH cta phén dich loc dén do pH b?mg tir 1,8 dén 2,0 béng cach st dung
axit clohydric, nhu dung dich nuée axit clohydric (32%) ching han; va, tiy ¥,

d) khudy hdn hop trong khoang thoi gian, nhw 10 phat ching han, & nhiét do
nim trong khoang tir diém dong dic dén diém s6i cia hdn hop, nhu & nhiét do trong
phong ching han, bing cach bd sung etanol, tiép theo khudy tiép trong khoang thoi
gian, nhu trong 10 phat ching han; va, tiy ,

e) bd sung tinh thé dang hat, tiy v tiép theo 1 b sung etanol véo trong khoang

thoi gian nhu trong 5 gio ching han; va, ty ¥,

f) loc bé dihydroclorua thu duge c6 cong thie (II), tily ¥ rira bang hdn hop

nude-etanol va tily y 1am khé, nhu trong chan khong ching han,
do d6, tao ra mudi dihydroclorua c6 cong thirc (I) theo séang ché.

Theo phuong 4n ciia sang ché, phwong phap diéu ché mubi dihydroclorua c6

cong thirc (IT) theo sang ché bao gdm céc budec:

a) bd sung axit clohydric vao hop cht c6 cong thirc (I) trong axeton/nuéc hogc

etanol/nuédc chang han; va, sau do, tuy y,
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b) gia nhiét & nhiét d6 nim trong khoang tir diém s6i dén diém dong dic cia
hdn hop, nhu & tir 40 &n 60°C chéng han, nhu & 50°C ching han, trong khoang thoi
gian t6t hon 13 nim trong khoang tir 0,2 dén 2 gid ching han, nhu trong 0,5 gidr ching

han; sau do, tuy vy,

¢) gia nhiét tiép & nhiét d6 ndm trong khoang tir diém s6i dén diém dong dic
ctia hdn hop, nhu & tir 30 dén 40°C ching han, nhu & 35°C ching han, trong khoang
thoi gian nhu ndm trong khoang tir 1 dén 4 gid ching han, kém khudy ty y huyén phu
& nhiét d6 ndm trong khoang tir diém s6i dén diém d6ng ddc ciia hdn hop, nhu ndm
trong khoang tir 10 dén 45°C chéng han, nhu & 35°C chéng han, trong khoang thoi
gian t6t hon 14 ndm trong khoang tir 12 dén 72 ching han, nhu trong 72 gi® ching han,
tly v tiép theo 1a khudy huyén phil & nhiét d6 nim trong khoang tir diém dong dic cua
hdn hop dén diém soi ctia hdn hop, nhu & nhiét dd trong phong ching han, trong

khoang thoi gian nam trong khoang tir 0 dén 4 gid, nhu 2 gid ching han; va, thy ¥,
d) loc, tuy y rira va 1am kho,
do @6, tao ra mubi dihydroclorua c6 cong thirc (II) theo sang ché.

Theo phuong 4n ciia sang ché, phuong phép diéu ché mudi dihydroclorua c6

cong thire (II) theo sang ché 13 nhu sau:

axit clohydric 14 dung dich nuéc axit axit clohydric dam dic (1,33g, HCI 36%)
va duge bd sung vao hop chét c6 cong thirc (I) trong hdn hop axeton/nuée (S0mL, ty
16 thé tich 8:2), tiép theo 12 gia nhiét & nhiét o 50°C, trong khoang thoi gian 0,5 gio,
sau do, tiép theo 13 gia nhiét tiép, & nhiét dd 35°C, trong khoang thdi gian 72 gid, sau
d6, khudy huyén phi & nhiét do trong phong, trong khoang thoi gian 2 gio, tiép theo 1a
loc, rira bang hdn hop axeton/nudc va lam kho trong 16 chan khong (40°C, 100 mbar

(10000 Pa), 16 gi®), do d6 tao ra mudi dihydroclorua cé cong thirc (II) theo sang ché.

Sang ché ciing d& cap dén duoc phdm va td hop chira mudi nhu dugc dé cap

trén déy, ciing v6i duge chét két hop khéc.

-10-
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MBS ta vin tit cac hinh vé
Fig. 1 thé hién phd IR ctia dihydroclorua c6 cong thirc (II);

Fig. 2 thé hién phd Raman ctia dihydroclorua c6 cong thirc (II);

aQ

Fig. 3 thé hién phb UV/VIS ciia dihydroclorua c¢é cong thirc (II);
Fig. 4 thé hién phb '"H-NMR cta dihydroclorua cé cong thire (ID);
Fig. 5 thé hién phd *C-NMR cua dihydroclorua c6 cong thirc (ID);
Fig. 6 thé hién phd *C-NMR ctia dihydroclorua c6 cong thirc (II); va
Fig. 7 thé hién phd khéi ctia dihydroclorua cé cong thirc (II).
M5 ta chi tiét sang ché
Phén thuc nghiém
Céc thuft ngft va cac chit viét tét sau day dugc st dung trong phan mé ta:

“Hop chét c¢6 cong thirc (I)” hodc “bazo tw do” c6 nghia 13 2-amino-N-[7-
metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-

yl]pyrimidin-5-carboxamit c6 cong thirc (I):

|
B
0 9 N/)\HJKEN\JN\NH

@,

ma 12 hop chét cia Vi du 13 ciia céng bd don sang ché quéc té s&6 WO 2008/070150

A1 nhw duoc ké dén trén day.

-11-
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“DS” ¢6 nghia 1a “duoc chit”, nghia 1a “hop chit c6 cong thirc (I)” hoic “bazo
tl.,l' doﬁ’

“Mubdi dihydroclorua ¢ cong thirc (II)” hodc “mudi ¢é cong thirc (II)” c6 nghia
la  2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-c]-
quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua, ma la mudi dihydroclorua c6

cOng thuce (I):

()
N o
OQ\TA”%‘N
O~ \NJ\NHZ
. 2 HC
D ;

S

“NMP” ¢é nghia 1a N-metylpyrolidinon (dung moi): O

“XRPD” ¢6 nghia 12 “nhidu xa bot tia X”: thiét bj dugc st dung dé do dugc dé

cap nhu sau:

Hé théng nhiéu xa bot STOE:

Nhiéu xa ké: Truyén

May don sic: Nguyén t6 germani ubn cong (111)

May phét dién: 45kV, 35mA

Chiéu dai bude song: 1,540598 Cu

May do: PSD Tuyén tinh

Ché dd quét: Truyén / Chuyén dich PSD / Omega cb dinh
Kiéu quét: 2Theta:Omega

Céc didu kién trong phong: 25°C, tir 40 dén 60%tF

-12-
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“IC” c6 nghia la “Séc ky ion”:
Thiét bi: Sac ky ion ctia Merck v6i hé khir nhiéu

Do: B0 phét hién din nhiét, Fa. Metrohm

“TGA” c6 nghia la “Phan tich nhiét trong”:

Thiét bi: May phan tich nhiét trong TGA7 hoidc TGA 850e
Nha san xuét: Perkin Elmer hodc Mettler-Toledo

Téc d0 gianhiét: 10 K/phut hodc 5 K/phit

Khi dy (Spiilgas):  nito, tir 20 dén 30ml/phut

Chén nung (Tiegel): chén nung platin m¢ (offener Platin-Tiegel)

Chuén bi mau: khong

“DSC” c6 nghia 1a “Do nhiét luong quét vi sai”:

Thiét bi: Dung cu do nhiét luong quét vi sai DSC 7 hodic Pyris-1 hodc DSC 821e
Nha san xuét: Perkin-Elmer hoac Mettler-Toledo

Téc d6 gia nhiét: 2 va 20 K/phat hodc 5 K/phit

Khi day (Spiilgas): nito

Chén nung (Tiegel): Chén nung bing nhom khéng kin khi

Chuin bi mAu: khong

“DVS” c¢6 nghia 1a “Su hép thu bé mit hoi nude dong luc™:

Thiét bi: M4y phén tich hip thu hoi nudc dong luc IGA Sorp cta cdng ty Hiden
Analytical.

Nhiét d van hanh 1a 25°C.

Chuén bi miu: khéng.

“Pred.” hodc “predom.” c6 nghia la “phan 16n”.

CD toan dién: dénh gia (d6i twong) d6i v6i kha ning phat trién héa hoc toan

-13-
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Vi du thiye hién sing ché
Vi du 1: Mudi dihydroclorua c6 cong thirc (II)

Thém dung dich nuéc axit clohydric ddm dic (1,33g, HC1 36%) vao huyén phi
chira hop chét c6 cong thirc I (3g) trong hdn hop axeton/nuée (50mL, ty 18 thé tich
8:2), khong c6 thay ddi c6 thé quan sat dwoc. Khudy hén hop thu duogc & 50°C trong
0,5 gio, tiép theo 35°C trong 3 ngdy, sau d6 & nhiét do trong phong trong 2 gid. Tach
nguyén liéu dang rin thu dugc bing cach loc, rira belmg' hdn hop axeton/ nudc (ty 18
thé tich 8:2) va lam kho trong 16 chan khong (40°C, 100 mbar (10000 Pa), 16 gid) dé
thu dugc nguyén lidu mong mudn (3,2g, hiéu suit 93%). Luu ¥: céc chét dang rén co

céc dic trung loc ¢6 thé tac dong.

Mo ta dac diém:

| Phrrong phép phan | Két qua Binh luan
tich
HPLC, DS% trong 72,8% trong lugng, Chéat luong duwoc cai thién
luong khoang 97,8% % dién tich, | dang k& d6i v6i Mé A

tbng cac tap chét khoang 2,2%

IC, chét tao mubi 10,3% trong luong khoang 1:2 mubi

% trong luong

TGA 13,8% dén 70°C

DSC céc dinh rong (60°, 120°C)

XRPD tinh thé khac nhau c6 thé do két hop
v6i dung mdi

Dung kinh hién vi Vi tinh thé, két tu

Céc két qua XRPD thich hop véi céc cht rin duoc tao thanh 12 tinh thé.
Céc két qua IC thich hop véi su tao thanh dihydroclorua.
Céc két qua TGA thich hop véi cac chit rin chira dung méi vi/hoic nuéde tir 13

dén 14%.
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HPLC phan tich DS% trong lugng thich hop véi cac chit rin dihydroclorua

chra dung mdi va/hodc nudc tir 13 dén 14%. Su tich hgp dién tich HPLC thé hién tap

chét 2,2%.

Tinh én dinh nhu chét rén:

Dihydroclorua c6 cong thic (II) (100mg tir Vi du 4) duge luu trit & 90°C trong

1 tudn, sau d6 duge phén tich bang HPLC.

chit khoang 1,8%

Phuong phap phan tich | Két qua Binh luan
HPLC, DS% trong| khoang 65,6% trong

lugng lugng

HPLC, DS% dién tich | khoang 98,2%; téng tap | On dinh

D0 tan trong nudc:

Khudy dihydroclorua cé cong thirc (I) (500mg tir Vi du 4) & 25°C trong 20 gidy

trong nude (SmL). Loc huyén phi thu dugc qua thiét bi loc méang, do d6 pH cta dung

dich thu dugc va xac dinh d6 tan bﬁng HPLC. Phén tich nguyén liéu rin duogc giit lai
trén thiét bj loc bang XRPD va TGA.

Phuong phép phan tich | Két qua Binh luan

b tan > 8,8mg/100ml

bo pH khoang 2.4 Dung dich bao hoa trong nuéc
XRPD (chét ran con lai) tinh thé Hau nhu gidng nhau; mo rong

khong déng k& cia mang luéi
tinh thé (?)

TGA (chéat ran con lai)

13,9% dén 200°C;
2.,4% 16n hon 200°C

Dit liéu d6 tan bd sung:
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Dihydroclorua c6 cong thirc (II) dwgc khudy trong 20mL dung mdi khac nhau
trong 20 gid & 25°C. Trong tit ca cdc dung mdi c¢6 nude, khoang 2g dihydroclorua c6

cdng thac (IT) duge hoa tan hoan toan.

Dung moi Do tan

Axeton 0,3mg/100ml khong hoa tan trén thyc té
Axetonitril 1,1mg/100ml khong hoa tan trén thuc té
Etanol 24,8mg/100m] hoa tan rat it

PEG400 301mg/100ml hoa tan it

0,1M HCI > 8800mg/100ml hoa tan

Chét dém d6 pH=4,5 > 8900mg/100ml hoa tan
Chitd&m dopH=7,0 > 8700mg/100ml hoa tan
Nudc > 9400mg/100ml hoa tan

D0 tan trong dung dich:

Tinh 6n dinh thiy phan
Céc dung dich trong nudc khac nhau (0,05% bazo tu do c6 cong thic (I); sau
khi bd sung 2-Propanol 50%, [dung dich chit dém duoc loc bang thiét bi loc mang

0,5um]) duoc luu trit & 25°C va 70°C trong 24 gid va mot tuan.

Piéu kién Vé bé ngoai Cac tap ché}t Céc tap chat hiru
hitu co, tong tat | co, don 1& [%
ca [% dién tich] | dién tich]

Nudc:

Ban dau dung dich c6 mau nhat 2,79 0,25

24 giv, 25°C dung dich c6 mau nhat | 3,43 0,23

24 ¢gig, 70°C dung dich ¢6 mau nhat 58,00 25,89

1 tuan, 25°C dung dich c6 mau nhat | 5,33 0,54

1 tuén, 70°C dung dich c6 mau nhat | 98,59 45,44

Chét dém d6 pH =

7.
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Ban dau dung dich m¢ duogc tao 3,15 0,23
mau nhat

24 gid, 25°C dung dich m¢ dugc tao 3,22 0,20
mau nhat

24 gié, 70°C dung dich c6 mau nhat 56,06 23,25

1 tuan, 25°C dung dich mo dugc tao 4,85 0,82

i mau nhat

1 tua, 70°C dung dich c6 mau nhat 97,65 39,01

0,1M HCI:

Ban dau dung dich c6 mau nhat 5,87 1,13

24 giv, 25°C dung dich c6 mau nhat 8,75 1,90

24 gigy, 70°C dung dich ¢6 mau nhat 92,49 22,82

1 tuan, 25°C dung dich c6 mau nhat | 24,27 7,15

1 tudn, 70°C dung dich c6 mau nhat 100,00 25,48

0,1 M‘NaOH:

Ban dau dung dich c6 mau nhat 30,72 6,51

24 giv, 25°C dung dich c6 mau nhat 45,40 10,02

24 gig, 70°C dung dich ¢6 mau nhat 99,88 23,94

1 tuan, 25°C dung dich c6 mau nhat | 86,64 22,03

1 tudn, 70°C dung dich ¢6 mau nhat 99,90 32,63

Phd IR va Raman

Thiét bi va cac di€u kién do

FT-IR / FT-Raman-Spectrometer
Do phan gidi quang phd
S anh giao thoa

Pham vi sO song

Céng suét laze

Chuén bj mau

32

tir 4000 dén 500 cm! /tir 3500 dén 100 cm

1

hat KBr

2 cm’!

Bruker IFS 66v /

thr nghiém

-17-
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Gaén cac dai ddc trung

Bang: Gan céc giao dong hoat tinh dic trung v6i quang phd véi v = dao dong

kéo gidn; & = dao déng udn; 0.0.p. = ngodi mit phing;

- Céu triic duoc gan Vi tri dai IR [cm!] Vi tri dai Raman [cm’!]
vN-H 3336 -
v=C-H 3176 3090
vC-H 2942 tir 2990 dén 2963
v NH* tir 2687 dén 2474 -
v Amit I 1669 1664

v C=C, v C=N, § N-H, Amit tir 1618 dén 1477
11

vC-0 1285

6 =C-H o.0.p. 812

tr 1619 dén 1476

1291

v = dao ddng kéo gian; 8 = dao dong ubn; 0.0.p. = ngoai mit phing

Phé IR dugc néu trong Fig.1.
Phd Raman dugc néu trong Fig.2.

Phd UV/VIS

Thiét bi va cac dicu kién do

Phé ké UV/VIS Varian Cary 4

Cuvet Thach anh (Quartz), 1cm
Pham vi s séng tir 200 dén 800nm

Dung dich mau 4,67mg / 500mL nuéc
Dai 309nm

Phd UV/VIS duoc néu trong Fig.3.
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Phd NMR

Phd 'H-NMR

Thiét bi va thong sb thir nghiém:

Phd ké NMR

Tén s6 hoat dong
Dung mdi

Chét tham chiéu noi
Nong do

Puong kinh ctia dng chira mau
Nhiét do

K¥ thuét

Po réng quang phd
Do phan giai sb
Chiéu dai xung
Thoi gian dat dugc
Thoi gian gidn

S& phén rd cam bién tu do

19997

Bruker, mau Avance
500,13MHz

Dimetylsulfoxit (DMSO-ds)
Tetrametylsilan (TMS)
3,08mg/mL dung dich

Smm

khoang 25°C

Phuong phép bién d6i Fourier
20,65ppm

0,079 Hz/Pt

4,51 gidy, 30° Goc flip xung
6,34 gidy

0,5 gidy

32

Cong thirc cdu triic d& gan céc tin hiéu NMR

HCI HCI

~
‘30( N27

32

10a

15

'“ M

63N5N13

Do chuyén dich héa hoc, d6 b tin hidu, sb nhan twong ddi:
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Nguyén tr H (a) D6 chuyén Do bdi va S6 nhan
dich héa hoc hang sb lién H/phén tu
d (ppm) két (b)

H-26 2,32 M 2

H-29; H-33 3,11; 3,48 M; M 2;2

H-30; H-32 3,83; 3,98 M; M 2;2

H-27 3,29 M 2

-OCHs3 4,00 S 3

H-25 4,37 T 2

H-2; H-3 4,47, 4,19 T, T 2;2

H-9 7,39 D 1

NH; 7,54 S 2

H-10 8,21 D 1

H-16; H-20 8,97 S ;1

HCI 11,1; 12,6 bS; bS ;1

H-12 13,4 bS 1

a) Viéc danh so dé cdp deén cong thire cau truc d€ gan cac tin hiéu NMR.

b) S = vach don
T =vachba

bS = vach don rdng

M = vach bdi

D = vach d6i

Phé 'H-NMR ciia dihydroclorua c6 cong thire (IT) dugce néu trong Fig.4.

Phd 3C-NMR

Thiét bi va tham sb thir nghiém



Pho ké NMR

Tén sb hoat dong
Dung moéi

Chét tham chiéu noi
Nbng @6

Puong kinh ng miu
Nhiét do

Ky thuéat

Chiéu rong quang phd
Phén giai sb
Chiéu dai xung
Thoi gian dat dugc
Thot gian gidn

SO phan rd cam bién ty do
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Bruker, mau Avance

125,76 MHz
Dimetylsulfoxit-de (DMSO)
Tetrametylsilan (TMS)
37,2mg/mL dung dich

Smm

khoang 27°C

Phuong phép bién ddi Fourier
240,95 ppm

0,4624 Hz/Pt

11,0p gidy, goc flip xung 90°
1,08 gidy

4 giay

256

bo chuyén dich hoa hoc, dd bdi tin hiéu, s6 nhan twong dbi:

Nguyéntir C (a) Do chuyén dich hoa Do bdi va S6 nhan
hoc hing sb lién C/phan tt
8 (ppm) két (b)

C-26 22,73 T 1

C-2; C-3 44,96; 45,65 T; T 1;1

C-29; C-33 50,84 T 1;1

C-27 53,01 T 1

OCH; 61,24 Q 1

C-30; C-32 63,03 T 1;1

C-25 66,81 T 1

C-10a 100,79 S 1

C-9 112,17 D 1

C-15 118,16 S 1
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C-10 123,86 D 1
C-6a 132,43 S 1
C-7 133,95 S 1
C-5 148,58 S 1
C-11 156,29 S 1
C-8 156,89 S 1
C-16; C-20 160,20 D I; 1
C-18 164,61 S 1
C=0 175,65 S 1

a) Viéc danh sb @& cap dén cong thic ciu tric dé gan tin hiéu NMR.
b) S =vach don (C) D =vach d6i (CH) T =vach ba (CH2) Q = vach bdn (CHs)

Phd *C-NMR ctia dihydroclorua c6 cong thire (II) dugc néu trong céc Fig.5

va 6.
Phd khéi

Céc tham sb thiét bi

Phé khéi Waters ZQ

Ché d6 ion héa ESI (phun dién ti-ion hoa)

Dung moi CH3;CN/H20

Giai thich quang phé

Gi4 tri khdi (m/z) Cudng d6 twong ddi (%) | Su tao thanh ion

481,2 46 (M + H)*
354,1 5 (C16 H16 N7 O3)*
261,7 26 (M + 2H + CH3CN)*2
2412 100 (M + 2H)*"2

Phd khéi cia dihydroclorua c6 cong thire (II) duge néu trong Fig.7. Dé cép dén

quang phd dbi véi cuong do dinh twong dbi.
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Phan tich nguyén tb

Phén tich nguyén t& dugc thuc hién bai Bayer Industry Services, Leverkusen,

Germany.

Két qua

Nguyén td Do [%] Tinh to4n [%]  Tinh toan Mitc chénh
bao gdm 1&ch
70% nudc [%]

C 47,5 49,9 46,4 1,1

H 5,7 55 59 0,2

N 19,1 20,3 18,8 0,3

0 18,1 11,6 17,0 1,1

Cl 11,9 12,8 11,9 0,0

Tong 102,3 100,1 100,0 -

Phén tich nguyén t6 thich hop véi mudi dihydroclorua c6 cong thirc I v&i 7%

nude.
Vi du 2: Phuong phép khac dé diéu ché muéi dihydroclorua c6 cong thirc (II)

Thém 183g dung dich nudc axit clohydric (32%) vao huyén phi chira 366g hop
chét c6 cong thirc (1) trong 1015g nudce trong khi duy tri & nhiét do & 20°C (+-2°) cho
dén khi dat dén d6 pH bing tir 3 dén 4. Khudy hén hop thu dugc & nhiét d6 trong
phong trong hon 10 phut. Loc va rira banh loc bing 82g nuéc bd sung. Pidu chinh
phén dich loc dén pH bang tir 1,8 dén 2,0 bang cich st dung dung dich nuéc axit
clohydric (32%). Khudy hdn hop trong 10 phut & nhiét do trong phong, thém 146g
etanol (100%) va khudy trong 10 phut nita. Thém 1g tinh thé dang hat vao, tiép theo
1592¢g etanol trong 5 gid. Loai b chit thu dwgc bang cach loc, rira bing hén hop
nude-etanol va 1am kho trong chan khéng dé thu dugce 410g (97%) dihydroclorua c6
cong thie (I1) ¢6 d6 tinh khiét >99% theo HPLC.
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Vi du so sanh 1: Monohydroclorua ctia hop chét ¢6 cong thire (I)

Thém dung dich axit clohydric ddm déc (89uL, 1,07mmol, 1,0 duong lugng,
HCI 36%) vao huyén phi chira hop chit ¢6 cong thie (I) (0,5g, 1,04mmol) trong hdn
hop axeton/nuée (9mL, ty 18 thé tich 8:2). Quan st sy thay ddi c6 thé nhin thiy trong
hén hop, nhung khéng thu dugc dung dich hoan toan. Gia nhiét hdn hop kém khudy &
50°C trong 0,5 gio, tiép theo 35°C trong 3 ngay, sau d6 nhiét d6 trong phong trong 2
gid. Loai bo chit ran duoc tao huyén phil con lai bang cach loc, rira bang axeton/nudc,
(ty 18 thé tich 8:2) va 1am kho (40°C, 100 mbar (10000 Pa), 16 gid) dé thu dugc san

phdm mong muén (0,5g).

MO ta dac diém:

Phuong phap phéan tich | Két qua Binh luan

HPLC, DS % trong| khoang 85,8% trong lugng, Chat luong duogc cai

lugng khoang 98,4% % dién tich, tong | thién dang ké abi voi
céc tap chit khoang1,6% Mé A

IC, % trong luong chét 6,0% trong lugng khoang 1:1 mudi

tao mudi

TGA 6,3% dén 200°C

DSC dinh rdng & 75°C

XRPD Chu yéu 13 v6 dinh hinh

Soi kinh hién vi n. t.

Céc két qua cho thiy ring monohydroclorua tinh thé khong dwoc tao thanh.
Miic di tap chét cia bazo duge cai thién bang thir nghiém, khéng cé nghién ciru nao

khac dugc thuc hién, do nguyén liéu chi yéu 1a v6 dinh hinh.
Vi du so sanh 2: Mubi bis (hydro sulfat) ciia hop chét c¢6 cong thirc (I)

Thém dung dich axit sulfuric d@m déc (213mg, H2S04 96%, 2 duong lugng)
vao huyén phi chira hop chit c6 cong thirc (I) (0,5g, 0,103mmol) trong hdn hop
axeton/nudc (9mL, 9:1 thé tich). Quan sét su thay ddi ¢ thé nhin thdy trong hdn hop,
nhung khong thu duge dung dich hoan toan. Gia nhiét hdn hgp kém khudy & 50°C
trong 0,5 gio, tiép theo 35°C trong 3 ngay, sau d6 & nhiét do trong phong trong 2 gio.
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Téch chét rin duge tao huyén phit con lai bing cach loc, rira (axeton/nudce, 9:1 thé
tich) va 1am kho (40°C, 100 mbar (10000 Pa), 16 gid) dé thu dwoc khoang 30mg san

pham mong muon.

Vi du so sanh 3: Muébi axit xitric ctia hop chét c6 cong thire (1)

Thém axit xitric (2,4g, 10,2mmol, 1,6 dwong lwong) vao huyén phi chira hop
chit c6 cong thirc (I) (3,0g, 6,24mmol) trong hdn hop etanol / nude (50mL, 1:2 thé

tich). Gia nhiét hdn hop kém khudy dén 35°C, thém 25ml nuée va 100ml etanol vao

va tiép tuc khudy & 35°C trong 2 gid. Lam mét dung dich hoan toan thu dugc dén

nhiét d6 trong phong va tiép tuc khudy trong 3 ngay. Tach chit rén thu dugc bang
céch loc, rira bang 10ml etanol va lam khé (40°C, 100 mbar (10000 Pa), 24 gid) dé

thu dugc san phdm mong muén (3,8g, hidu suit 90%). Luu y: viée loc nguyén liéu nay

14 rat cham.

MO ta dac diém:

% trong luong

Phuong phap | Két qua Binh luén
phén tich

HPLC, DS% | 64,1% trong luong, 98,1 % dién

trong lugng tich, tong céc tap chit 1,9%

IC, chét tao mudi 30,2% trong lugng > 1:1 mudi

TGA

3,8% % trong lugng cho dén
50°C; 29,4% & tir 130 dén

200°C
DSC Céc dinh rong n4u chay kém phén huy
XRPD Tinh thé lugng déng ké clia bazo tw do
c6 thé phét hién
Soi kinh hién vi Vi tinh thé; két tu

Tét ca cac két qua cho thdy ring mudi c6 thuc khong duge tao ra ma 12 hdn hop

gém mubi cta axit xitric, bazo tu do va/hodc axit xitric.
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Do 6n dinh & dang rin:

Mubi ciia axit xitric ciia hop chét c¢6 cong thire (1) (100mg tir Vi du so sanh 3)

duge luu trit & 90°C trong 1 tudn.

Phuong phap phén tich Két qua

Binh ludn

HPLC, DS% trong lugng 62,7% trong lugng

HPLC, DS% dién tich 96,3%

Khong 6n dinh khong déng ké;
Tbng cac tap chit cao hon khong
dang ké (3,7% so véi 1,9%)

D¢ tan trong nudc:

Mudi ciia axit xitric ctia hgp chét cé cong thirc (I) (500mg tir Vi du so sénh 3)

duoc khudy & 25°C trong 20 gid trong nude (5SmL). Loc huyén phi thu dwoc qua thiét

bi loc mang, do dd pH cua dung dich va xac dinh d tan bﬁng HPLC. Nguyén li¢u
dang rén trén thiét bi loc dwoc phén tich bing XRPD va TGA.

Phwong phép phan | Két qua Binh luén

tich

dd tan khoang 8,5mg/100ml

do pH 3.9 Dung dich bao hoa trong nuéc
XRPD (chét rin con Céc tin hiéu réng Thay d6i dang ké; it tinh thé
lai)

TGA (chit rin con | 4,4% & tir 30° dén 120°C;

lai) 27% & tir 120° dén 250°C

Vi du so sanh 4: Mubi cua axit sucxinic ctia hop chét c6 cong thirc (I)

Thém axit sucxinic (1,48g, 12,5mmol, 2 dwong lugng) vao huyén phi chira hop

chit c¢6 cong thirc (I) (3,0g, 6,24mmol) trong hdn hop axeton/nuée (50mL, ty 18 thé

tich 8:2) d& tao ra huyén phit ¢6 mau tring. Gia nhiét hdn hop kém khudy & 50°C

trong 0,5 gid, tiép theo 35°C trong 3 ngay, sau d6 & nhiét do trong phong trong 2 gid.

Vé b ngoai cia hdn hop khong thay ddi dang ké trong thoi gian ndy. Loai bd chét rin
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thu dugc bing cach loc, rira bang mot vai ml hdn hop axeton/ nudc (ty 16 thé tich 8:2)
va lam kho (40°C, 100 mbar (10000 Pa), 16 gio) dé thu dwgc san phim mong mudn

(3,4 g, 91%).

Mo t& dic diém:

Phuong phap phén
tich

Két qua

Binh luan

HPLC, DS% trong

75,6% trong luong,

% trong luong

luong khoang 97,6% % dién
tich, tng cac tap chét
khoang 2,4%
IC, chit tao mudi 15,1% trong lugng < 1:1 mubi

TGA 3,2% dén 50°C; Tuong tu véi bazo tu do
17,6% & tir 140 dén
220°C
DSC Pinh rong Tuong ty véi bazo tu do
XRPD Chu yéu 14 tinh thé Luong dang ké cia bazo tu do c6
thé phat hién
Soi kinh hién vi Két tu

Céc dic trung néu trén goi ¥ ring mudi ddng nhét theo dung ty lwong ma 1a

hén hop gdm sucxinat va bazo tu do.

Tinh 8n dinh nhu chét rin:

Mubi véi axit sucxinic ciia hop chét c6 cong thie (I) (100mg tlr Vi du so sanh

4) duoc luu trir & 90°C trong 1 tuan.
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Phuong phap phan tich | Két qua Binh luan
HPLC, DS% trong lugng 48,4% trong lugng Chit rin c6 mau niu nhat

sau 1 tudn 90°C

HPLC, % dién tich DS

khoang 97,6% (tong cac | Khong 6n dinh
tap chét khoang 2,4%)

D¢ tan trong nudec:

Khudy mudi véi axit sucxinic ctia hop chit c6 cong thirc (I) (5 00mg tir Vi du so

sanh 4) trong nudc (SmL)

& 25°C trong 20 gid. Loc huyén phii thu duoc qua thiét bi

loc mang, do dd pH cta dung dich va xac dinh d¢ tan bing HPLC. Phén tich nguyén

lidu rin dwoc giit lai trén thiét bi loc bing XRPD va TGA.

Phuong phép phén | Két qua Binh luin

tich '

do tan khoang 5,5 mg/100ml

d6 pH 4,7 Dung dich bdo hoa trong nudc

XRPD (chét rin con
lai)

Tinh thé riéng phan | Thay d6i déng ké; vo dinh hinh

mdt phan; bazo tw do c6 thé phat

hién
TGA (chat ran con 5,5% & tir 30° dén
lai) 120°C; 15% & tir 120°
dén 240°C

Vi du so sanh 5: Mudi véi axit maleic ciia hop chit c6 cong thire (I)

Thém axit maleic (1,45g, 12,5 mmol, 2,0 duong lwong) vao huyén phi chira

hop chét cé cong thirc (I) (3,0g, 6,24mmol) trong hdn hgp axeton/nude (S0mL, ty 1&

thé tich 8:2) dé tao ra dung dich hiu nhu hoan toan ma trd thanh huyén phi sau 5
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phut. Gia nhiét hdn hop kém khudy & 50°C trong 0,5 gid, tiép theo 35°C trong 3 ngay,

tiép theo & nhiét do trong phong trong 2 gid. Tach chét rén thu dugc bang cach loc,
rira bing hdn hop axeton/nudce (ty 18 thé tich 8:2) va 1am kho (40°C, 100 mbar (10000

Pa), 16 gid) dé thu duge san phdm mong mudn (4,0g, 90%). Luu y: viée loc nguyén

li€u nay ti€n tri€n tot.

Mb6 ta dic diém:

lugng

khoang 95,2% % dién tich,
tdng cac tap chit khoang 4,8%

Phuong phap phéan | Két qua Binh luan
tich
HPLC, DS% trong 62,7% trong lugng,

IC, chat tao mubi

% trong lugng

30,7% trong luong

khoang 1:2 mudi

TGA 5,8% cho d&n 50°C; 3,7% & t
80 dén 150°C; 20,7% & tir 160
dén 210°C

DSC cac dinh rong

XRPD tinh thé cac khac nhau prob. do su tich
hop dung mdi; khong cd bazo
tr do ¢6 thé phat hién

Soi kinh hién vi tinh thé

Két qué cho biét ring dimaleat tinh thé duoc tao thanh. P9 tinh khiét ctia bazo

khong dugc ci thién do su tao thanh mudi trong trudong hop nay.

Tinh 8n dinh nhu chit rin:

Mudi v6i axit maleic ctia hop chét c6 cong thire (I) (100mg tir Vi du so sénh 5)

dugc luu trit & 90°C trong 1 tudn.
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Phuwong phip phan | Két qua Binh luan
tich

HPLC, DS% trong 59,4% trong lugng

lugng

HPLC, DS % dién| khoang 96,9% (tong cac | On dinh
tich tap chét khoang 3,1%)

D¢ tan trong nudec:

Khudy mubi véi axit maleic ctia hop chét c¢6 cong thirc (I) (500mg tir Vi du so
sanh 5) trong nuée (SmL) & 25°C trong 20 gid. Loc huyén phil thu dugc qua thiét bi
loc mang, do d pH ciia dung dich va x4c dinh do tan bing HPLC. Phén tich nguyén
liéu rén duoc gift lai trén thiét bi loc bing XRPD va TGA.

Phuong phép phan | Két qua Binh luan
tich
do tan > 8,1 mg/100ml
do pH 3,1 | Dung dich bdo hoa trong nuéc
XRPD (chét ran con tinh thé Héau nhu giéng nhau; mé rong
lai) khong dang k& & mang ludi tinh
thé (?)
TGA (chét rdn con| 8% & tir 30° dén 90°C;
lai) 2,5% & tir 100° dén 150°C;
14% 16n hon 150°C

Vi du so séanh 6: Mudi véi axit metansulphonic ctia hgp chit c6 cong thire (I)

Thém axit metansulphonic (1,2g, 12,5mmol, 2 duong lugng) vao huyén phi
chira hop chét c6 cong thie (I) (3,0g, 6,24mmol) trong hdn hgp axeton/nuée (50mL,
9:1 thé tich) dé tao ra nguyén lidu dinh. Gia nhiét hdn hgp kém khudy & 50°C trong
0,5 gio, tiép theo 35°C trong 3 ngdy. Vé bén ngoai ciia hdn hop khong thay dbi dang
ké trong thoi gian nay. Thém axeton bd sung (50mL) vao hdn hop va tiép tuc khudy &
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nhiét do trong phong trong 5 ngdy nita, thu dwgc huyén phu c6 thé loc cing véi
nguyén liéu dinh. Loai b huyén phil bang cach loc, rira bing axeton va lam kho
(40°C, 100 mbar (10000 Pa), 16 gid) dé thu dwgc san phdm mong mubn (3,5g,
83,3%).

MO0 ta dic diém:

Phuong phép phén | Két qua Binh luén
tich
HPLC, DS% trong 62,9% trong luong,
lugng khoang 96,1% % dién tich,

téng cac tap chat khoang 3,9%
IC, chét tao mudi 26,4 % trong luong khoang 1:2 mubi
% trong lugng
TGA 6,3% & tir 30 dén 100°C; 22%

& 220°C (phan huy)

DSC Céc dinh rong
XRPD Chu yéu 14 tinh thé V6 dinh hinh mét phan
Soi kinh hién vi Vi tinh the, két tu

Tét ca két qua cho thdy ring mubi dimesylat tinh thé c¢6 thé dwoc tao thanh.
Hién nhién 13, cac diéu kién két tinh tiy y khong dwoc phat hién va/hoic dimesylat 13
rit d& bi anh hudng bdi cac diu kién tao thanh clia né do nguyén liéu 13 v6 dinh hinh
mdt phan. Dang da hinh dugc tao ra cho dén nay duong nhu c6 thé hip thy dung

moi/nudec.
Tinh én dinh nhu chét rén:

Mudi ctia axit metansulphonic cia hop chét c6 cong thire (I) (100mg tir Vi du

so sanh 6) dugc luu trit & 90°C trong 1 tuln.

-31-



19997

Phuong phép phan tich | Két qua Binh luén

HPLC, DS% trong lugng 59,5 % trong lugng
HPLC, % dién tich DS khoéang 96,7% (tong cac | On dinh
tap chit khoang 3,3%)

b0 tan trong nudc:

Khudy mudi véi axit metansulphonic ctia hop chit c¢6 cong thirc (I) (500mg tir
Vi du so sénh 6) & 25°C trong 20 gid trong nu6e (SmL). Hoa tan hau nhu hoan toan
mau. Loc hdn hop thu duge qua thiét bi loc mang, do d6 pH cta dung dich va xac
dinh d6 tan bdng HPLC. Tuy nhién, khong du nguyén liéu dang rin dé cho phép phan
tich tiép sau khi loc.

Phuong phép phan tich | Két qua Binh luén

dd tan > 8,3mg/100ml

dé pH khoang 2,3 Dung dich bdo hoa trong nuéce
XRPD (chét rin con lai) n. t.

TGA (chit ran con lai) n. t.

Két luan

Theo quan diém hoéa ly, mudi dihydroclorua cé cong thirc (I) (Vi du 4) cla séng
ché tao ra cac két qua k¥ thuét dang ngac nhién nhu thdy duoc trong phan Vi du thuc

hién sang ché va Vi du so sanh, trén day, nhu dugc tbng két trong Bang 5, duéi day:
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Bang 5
Axit Axit
Axit Axit me- )
sucxinic imaleic Axit Hop chat cé
xitric sulfonic .
DPic tinh (Vidu (Vidu clohydric icong thic (I) | Tiéu chuan
(Viduso (Viduso
so sanh iso sanh (Vidul) i(bazo tu do)
sanh 3) sanh 6)
4) 5)
héa hoc khoang  khoang khoang:khoang 1
1:2 dua trén HPLC/IC
lugng phdp | 1:1 1:1 1 1:2 2
uy trinh hiéu suat, xtr 1y cudi
1 (0 — o - 0 -
héa hoc cung
dd tinh khiét,  + + o} o + o) HPLC% dién tich
tinh 6n dinh su phén tdn
] (0] - + n.d. ++ n.a.
clla muoi véi/trong nude
tinh thé 0] — + 0] ++ O XRPD
1 tudn & d6 4m
khoang 4 ..
hydrat twong doi 95%; 4o
H>O
tan trong nugc
d6 tan trong | khoan 5 16 giov ¢ 25°C
' & Sk g1l >83 | >88 — &
nudc 8,5 5.5 (mg/100ml)
dung dich _
A 24 gid ¢ 70°C; 1
on dinh n.d. n.d. n.d. n.d. n.d. (0] )
tuan ¢ 25°C
nhiét
chét rin 6n .
+ - o+ + + ++ 1 tuén & 90°C
dinh nhiét
CD toan —_— 0 S
0 + O
dién

rat khong thuan loi
khong thuén lgi
binh thuong

thuén loi
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++:  ritthugn loi

n.a.: khong thé ap dung

n.f: khong tim thiy

n.d.: khong dugc x4c dinh; khong c6 dung dich trong sudt sau khi loc, c6 thé 1a do

su tao thanh mixen.

Th nhit, nhu da théy tr Vi du so sanh 1, ngac nhién 1a, két qué cho théy réng
monohydroclorua tinh thé ctia hop chét c6 cong thire (I) khong duge tao thanh: chu
yéu la & dang vO dinh hinh. Tréi lai, nhu da théy tr Vi du 1, mudi dihydroclorua c6
cong thirc (IT) c6 thé tao thanh & dang tinh thé, mudi dihydroclorua nay én dinh. Mudi
dihydroclorua tinh thé 12 én dinh d6i véi viéc tai chuyén dbi thanh bazo tw do trong

nudc.

Hon nita, mudi dihydroclorua cta sang ché c6 tinh 6n dinh t6t hon trong nuée
so v6i cac mudi khac dugce ké dén. Piéu nay c6 nghia rang mudi khong trd lai thanh
bazo tu do trong nudc trong cac dicu kién dugc thir nghiém, nghia 1a sy két tia cia

bazo ty do khong xay ra.

Do két tinh ctia mudi dihydroclorua theo sang ché 1a tét hon so véi muébi

monohydroclorua (ma duge phat hién cht yéu & dang v6 dinh hinh trong XRPD).

Tha hai, nhu da thdy tir Vi du so sanh 5, (bang mé ta dic trung), dya trén két
qua XRPD, céc danh gid 13 c6 sy khic nhau & mudi maleat ctia hop chét c6 cong thirc
(I) cia Vi du so sanh 5: nhu duoc k& dén, sy khac nhau nay co thé 12 do sy tich hop
dung mdi. Hon nita, c6 thé nhin thiy dwgc tir Vi du so sanh 5 ring dd tinh khiét cta
bazo khéng dugc cai thién do su tao thanh mudi maleat. Trai lai, nhu da théy trong Vi
du 1 (mudi dihydroclorua ciia sang ché), c6 thé nhin thiy duoc rang d¢ tinh khiét cua

bazo tx do dugc cai thién do su tao thanh mubi dihydroclorua.

Hon nita, chit lugng cia dwoc chdt dugc cai thién khi tao thanh muédi

dihydroclorua.

Hon nita, dic tinh thuén loi khac vé mit k§ thuat cia mubi dihydroclorua (II)
ctia sang ché 13 dang mudi tinh thé 1y tuéng s& hd tro hon nita givp cai thién quy trinh

tinh ché va xr Iy cubi ciing: ¢6 thé dn dinh nhu chét rin hoic trong dung dich va nim
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trong chién lugc Ivong y (vi du, mubi theo sang ché hoa tan mot cach nhanh chong

hon so v6i hgp chit c6 cong thirc (I) (bazo ty do), ma c6 thuén loi k§ thudt rd rang.

Do d6, tbng thé nhw d4 thdy tir Bang 5, trén ddy, ngac nhién 1a dihydroclorua

c6 su thuan loi vé @6 tinh khiét, tinh 6n dinh mudi, tinh thé va do tan trong nude.

Hon nita, rit quan trong 13, nhu d3 thdy trong cic thir nghiém sinh hoa PI3Ka
va PI3KP: bazo tw do va mudi dihydroclorua thé hién céc hoat tinh twong tu trong cdc
thir nghiém sinh héa PI3Ko, va PI3KB. Hiéu luc t6t hon khong dang ké véi dang mubdi

dihydroclorua c6 thé 12 do do tan dwoc cai thién. RS rang 13, didu nay 13 rit thuan loi.
Dugc phdm chira mubi theo sang ché

Nhu duoc @8 cap trén day, mubi theo sang ché c6 thé & dang duoc phdm ma sir
dung ngay dugc ding cing mét lic, ddng thoi, riéng r& hodc theo trinh tr. Céc thanh
phén c6 thé duoc ding mét cach doc 1ap v6i nhau qua duong miéng, trong tinh mach,

cuc bg, dung khu tru, trong bung hodc qua dudng midii.

Duoc phém nay co thé duoc dung dé dat dugc tac dung dugc ly mong mudn
bing céch ding cho ngudi bénh cin diéu tri nay. Ngudi bénh, dbi véi muc dich caa
sang ché, 13 dong vat c6 vi bao gdm con ngudi, can diéu tri dbi vé6i tinh trang bénh
hozic bénh cu thé. Do d6, sang ché bao gdbm muébi theo sang ché ma & dang dugc phém
ma bao gdm chit mang dugc dung va lugng hiru hiéu dugc phdm cta mudi nay. Tt
hon 13, chit mang duoc dung 13 chit mang ma twong dbi khéng doc va khong c6 hai
cho ngudi bénh & cac néng dd thich hgp véi hoat tinh hitu hi¢u cua hoat chét sao cho
céc tac dung phu bit ky c6 thé gan cho chit mang khong 1am mét céc tac dung c6 loi
cua thanh phén va/hoac duogc phém. Tét hon 13, legng hitu hi¢u duogc phém cua két
hop ma lugng d6 tao ra két qué hodc tao ra tac dong d6i vé6i tinh trang bénh cu thé
dugc didu tri. Cac mudi theo sang ché co6 thé duge ding véi chit mang duoc dung da
biét dén trong linh vuc nay bang cach st dung céc dang don vi lidu théng thudng hitu
hiéu bit ky, bao gdm dugc phdm giai phéng tic thi, chim hoic theo thoi gian, ding
qua dudng miéng, ngoai dudng ti€u hda, cuc bd, qua dudng miii, qua dudng mit, qua

duong thi gidc, qua tryc trang, qua dm dao va qua cdc duong dung tuong tu.

-35-



19997

Pé ding qua dudng miéng, mubi c6 thé dugc bao ché thanh duoc phim dang
rin hodc dang 16ng nhu vién nang, vién nhdng, vién nén, viém ngdm dep, vién hinh
thoi, nu chay, bot, dung dich, huyén phi hodc nhii trong va c6 thé duoc bao ché theo
c4c phuong phép da biét trong linh vuc nay dé bao ché duge phim. Céc dang lidu don
vi dang rdn c6 thé 13 vién nang va c6 thé 13 loai gelatin vo cing hodc mém thong
thuong chira, vi dy, chit hoat dong bé mit, chét boi tron va chét 1am déy tro nhu

lactoza, sucroza, canxi phosphat va tinh bot ng6.

Theo phwong 4n khac, mudi theo sang ché c6 thé dugc tao vién nén véi céc gbc
clia vién nén thong thudng nhu lactoza, sucroza va tinh bdt ngd két hop vé6i cac chét
gin két nhu cdy keo, tinh bdt ngd hoic gelatin, chit gdy phan rd nhim muc dich trg
giup cho viéc pha v& va hoan tan vién nén sau khi dung nhu tinh bdt khoai tdy, axit
alginic, tinh bot ngd va gdm guar, gdm tragacan, ciy keo, chit bbi tron nhdm muc
dich cdi thién dong chay cua hat vién nén va cai thién sy dinh cia nguyén liéu vién
nén vao bé mat cua khudn va méy dap vién nén, vi du, bot talc, axit stearic hoadc
magie, canxi hodc kém stearat, thudc nhudm, chit tao mau va chét tao huong nhu dau
bac ha, dau cay loc d& hoic huong anh dao, nhim muc dich 1am tding cudng chét
lwong thdm m§ cla vién nén va lam cho chung c6 thé chip nhan nhiéu hon dbi véi
ngudi bénh. Cac ta duge thich hop dé st dung trong dang liéu dang 16ng ding qua
dudong miéng bao gdm dicanxi phosphat va chét pha lodng nhu nuéc va rugu, vi du,
etanol, rugu benzylic va rugu polyetylen, c¢6 hoic khong c6 sw bd sung chét hoat dong
bé mit duge dung, chit tao huyén phil hodc chét nhii hoa. Cac nguyén liéu khéc nhau
khéc c6 thé c6 mat nhu chit bao ngoai hodc theo céch khach lam thay dbi dang vét ly
cia don vi lidu. Vi du, vién nén, vién nhdng hodc vién nang cd thé duoc bao ngoai

biang sen-ldc, dudng hoic ca hai.

Ché phim dang bot va hat c6 thé phan tan dwge 13 thich hop dé bao ché huyén
phu trong nuéec. Chﬁng tao ra hoat chit trong hdn hop véi chit gdy phan tan hoic chét
1am wét, chét tao huyén phi va mdt hodc nhidu chit bao quan. Cac chit giy phén tan
hodc chéit 1am uwdt va chét tao huyén phu dugc minh hoa bﬁng, vi du, bdi cac vi du
duoc dé dén trén day. Céac ta dugc bd sung, vi du céc chét tao ngot, chét tao huong vi

va chat tao mau dugce mo ta trén day, cling c6 thé cé mit.
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Duoc phim theo sang ché ciing c6 thé & dang nhii twong du trong nudc. Pha
déu c6 thé 1a diu thuc vat nhu parafin dang 16ng hodc hdn hop clia céc dau thyc vat.
Céc chit nhil hoa thich hop c6 thé 1a (1) gébm c6 trong tw nhién nhu gbm keo va gébm
tragacan, (2) phosphatit c6 trong tu nhi€n nhu ddu nanh va lexitin, (3) céc este hodc
este riéng phén thu duogc tlr cac axit béo va hexitol anhydrit, vi dy, sorbitan monooleat,
(4) cac san phdm ngung tu cla céc este riéng phdn vé6i etylen oxit, vi du,
polyoxyetylen sorbitan monooleat. Cac nhil tvong ciing c6 thé chira chat tao ngot va

chét tao huong vi.

Huyén ph trong dau c6 thé dwoc bao ché biang céch tao huyén phii hoat chét
trong dau thuc vat nhu, vi du dau lac, dau dliu, diu vung hodc diu dira hodc diu
khoang nhu parafin dang 1ong. Huyén phii c6 déu c6 thé chira chit 1am dic nhu, vi du,
sap ong, parafin cirng hodc rugu xetylic. Huyén phil ndy ciing c6 thé chirta mét hoic
nhidu chit bao quan, vi dy, etyl hoic n-propyl p-hydroxybenzoat; mdt hodc nhidu chét
tao mau; mot hodc nhidu chit tao hwong vi; va mot hoic nhidu chit tao ngot nhu

sucroza hodc sacarin.

Xi-rd va cdn ngot co thé dugc bao ché véi chét tao ngot nhu, vi dy, glyxerol,
propylen glycol, sorbitol hodc sucroza. Cac dugc phim nay ciing c6 thé chira cht lam
diu tinh viém va chit bao quan, nhu metyl va propyl paraben nhu chét tao huong vi va

chat tao mau.

Mubi theo sang ché ciing c6 thé duge diing ngoai dudng tiéu héa, tic 13, dudi
da, trong tinh mach, trong mit, trong hoat dich, trong co hodc trong mang bung, nhu
lidu c6 thé tiém chtra hop chét tét hon 14 trong chit pha lodng sinh ly dung véi chit
mang dugc phim ma c6 thé 1a chét 1éng vo tring hodc hdn hop gdm chit 16ng nhur
nude, nude mudi, dextroza trong nude hoic dung dich dudng c6 lién quan, rugu nhu
etanol, isopropanol hoic rugu hexadexyl, glycol nhu propylen glycol hodc polyetylen
glycol, glyxerol ketal nhu 2,2-dimetyl-1,1-dioxolan-4-metanol, cdc ete nhu
poly(etylen glycol) 400, dau, axit béo, este ciia axit béo hodc glyxerit cua axit béo
hodc glyxerit cua axit béo dugc axetyl hda, c6 hodc khong cé sy bd sung chét hoat

dong bé mit dugc dung nhu xa phong hodc chit tiy rira, chit tao huyén phi nhu
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pectin, carbome, metyxenluloza, hydroxypropylmetylxenluloza hodc carboxymetyl-

xenluloza hodc chét bd trg dugc khac.

Minh hoa vé cic diu ma c6 thé duoc sit dung trong duge phim ding ngoai
duong tidu héa cia sang ché 1a cic diu c6 ngudn gbe tir ddu mé, dong vét, thyc vat
hodc téng hop, vi du dau lac, ddu d4u nanh, dau ving, dau hat bong, dau ngo, dau
dliu, m& va dau khoang. Cac axit béo thich hop bao gdm axit oleic, axit stearic, axit
isostearic va axit myristic. Cdc este cla axit béo thich hop 13, vi duy, etyl oleat va
isopropyl myristat. Cac x4 phong thich hop bao gém mubi kim loai kiém cua axit béo,
amoni va trietanolamin va cdc chét tdy rira thich hop bao gdm chét tiy rira cation, vi
du dimetyl dialkyl amoni halogenua, alkyl pyridin halogenua va alkylamin axetat; cac
chét téy rra anion, vi du, alkyl, aryl va olefin sulfonat, alkyl, olefin, ete va
monoglyxerit sulfat va cac sulfosucxinat; cac chét téy rira khong ion, vi dy, amin oxit
béo, cac alkanolamit cua axit béo va poly(oxyetylen-oxypropylen) hodc etylen oxit
hodc copolyme propylen oxit; va cic chét tdy rira ludng tinh, vi du, alkyl-beta-

aminopropionat va mudi 2-alkylimidazolin amoni bac bon, cling nhu céc hdn hop.

Thong thuong, dugc phdm diing ngoai dudng tiéu héa theo séng ché s& chua
khoéng tir 0,5% dén 25% trong luong hoat chét trong dung dich. Tt hon 13, cac cht
bao quan va cac chét dém ciing c6 thé duoc st dung. P& 1am giam thiéu hodc loai bd
su kich thich & vi tri tiém, cac duoc phém nay co thé chtra chit hoat dong bé mit
khong ion c6 su cin bang wa nude-ua lipit (HLB) tét hon 13 nim trong khoang tir 12
dén 17. Tét hon 13, luong chét hoat dong bé mit trong dugc phém nam trong khoang
tir 5% dén 15% trong lugng. Chat hoat déng bé mit c6 thé 13 thanh phin don 1& c6
HLB trén ddy hoic c6 thé 1a hdn hgp gdm hai hodc nhiéu thanh phin ¢6 HLB mong

muon.

Minh hoa v& céc chit hoat dong bé mit trong duoc phim ding ngoai dudng
tiéu hoa la nhém este cua axit béo polyetylen sorbitan, vi dy, sorbitan monooleat va
san phdm cdng c6 trong lugng phén tir cao clia etylen oxit véi gbe ky nuée, dugce tao

thanh bd1i sy ngung tu cua propylen oxit v4i propylen glycol.
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Duoc phdm c6 thé & dang huyén phil trong nude vo tring c6 thé tiém. Huyén
phil nay c6 thé dugc bao ché theo cic phuong phap di biét bang cach st dung chit
gy phén tan hodc cht 1am w6t va chét tao huyén phi thich hop nhw, vi dy, natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetyl-xenluloza, natri alginat,
polyvinylpyrolidon, gdm tragacan va gém keo; cic chat gy phan tan hogic chét lam
uét ma c6 thé 13 phosphatit xuit hién ty nhién nhu lexithin, san phdm ngung tu cia
alkylen oxit véi axit béo, vi dy, polyoxyetylen stearat, san phdm ngung tu ctia etylen
oxit v6i rugu béo mach dai, vi du, heptadeca-etyleneoxyxetanol, san phdm ngung tu
clia etylen oxit véi este riéng phin thu dugc tir axit béo va hexitol nhu polyoxyetylen
sorbitol monooleat hodc san phdm ngung tu cia etylen oxit véi este riéng phén thu

duogc tir axit béo va hexitol anhydrit, vi du polyoxyetylen sorbitan monooleat.

Dugc phdm v tring c6 thé tiém ciing c6 thé 1a dung dich hozc huyén phii vo
tring c6 thé tiém trong chét pha lodng hoic dung mdi khong doc t6 ding ngoai dudong
tiéu hoa. Céc chit pha lodng va dung moi ma cé thé duge ding 13, vi du nuée, dung
dich Ringer, dung dich natri clorua ding truong va dung dich glucoza ding truong.
Ngoai ra, dau cb dinh v6 tring thuong dugce ding 1am dung méi hoic mdi trudng tao
huyén phii. D81 véi muc dich nay, diu ¢ dinh thom ngot bét ky c6 thé dwoc diing bao
gdm mono- hodc diglyxerit tdng hop. Ngoai ra, cic axit béo nhur axit oleic c6 thé dugc

str dung trong dugc phdm c6 thé tiém.

Dugc phdm theo sang ché ciing c6 thé duge ding & dang vién thudc dan dé
ding duoc chét qua truc trang. Cac dugc phim nay c6 thé dugc bao ché bing cach
tron dugc chit v6i t4 dugc khong kich thich thich hop ma 13 dang rin & nhiét do
thudng nhung 1 dang 16ng & nhiét do cia truc trang va do d6 s& niu chay trong truc
trang d& giai phéng dugc chit. Céc vat liéu nay 13, vi du, bo cacao vi polyetylen

glycol.

‘Duoc pham khac dugc ding trong cic phuong phap clia sdng ché sir dung thiét
bi phan phbi qua da (“miéng dép”). Cac miéng dap ding qua da nay cé thé duoc st
dung dé tao ra su truyén lién tuc hoic gian doan cac hop chét cia sang ché véi lugng
c6 kiém soat. CAu triic va viée sit dung miéng dip qua da dé phan phdi cac duge chit

13 d3 dugc biét dén trong linh vuc nay (xem, vi dy, patent My s6 5,023,252, cap ngay
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11 thang 6 nam 1991, nodi dung cua patent ndy dugc dua ra trong ban mé ta sang ché
nay dé tham khéo). Cac miéng dip nay c6 thé dugc tao chu triic d phan phéi lién tuc,

mach dép hoic theo yéu ciu cac dugc chit.

Dugc phdm giai phéng c6 kiém soat d& ding ngoai dudng tidu hoéa bao gdm
liposom, vi hinh cdu polyme va dwoc phdm dang gel polyme va cic dugc phim da

duogc biét dén trong linh vuc nay.

C6 thé mong muébn hodc cin thiét phai dua dwgc phdm vao ngudi bénh qua
thiét bi phan phdi co hoc. Ciu tric va viée st dung cac thiét bi phan phdi co hoc dé
phan phdi duoc chit 13 da dwoc biét dén trong linh vure nay. Cac k§ thuét truc tiép, vi
du, d& ding dugc chét truc tiép vao ndo thudong bao gdbm dit dng théng phan phdi
duge chit vao hé hé ndo thit cia ngudi bénh dé bit cAu méau ndo. Mot hé phan phéi c6
thé cdy du6i da nay, duge sir dung dé chuyén céc chét vao cac ving td chirc cu thé cia

co thé, dwoc mo ta trong patent M§ s 5,011,472, cip ngay 30 thang 4 nam 1991.

Dugc phim theo sang ché ciing c6 thé chira cac thanh phan pha tron dugc dung
thong thudng khéc, thuong dwoc goi 1a chit mang hodc chit pha lodng, néu cin hoic
néu mudn. Céc quy trinh théng thuong dé bao ché dugc phim & cic dang lidu thich
hop c6 thé duoc st dung. Cac thanh phin nay va cac quy trinh bao gdm céc quy trinh
dugc mo ta trong cac 4n phim tham chiéu sau ddy, ndi dung ctia mdi 4n phdm nay
duoc dua ra trong bdn md td sang ché nay dé tharﬁ khao: Powell, M.F. et al,
"Compendium of Excipients for Parenteral Formulations” PDA Journal of
Pharmaceutical Science & Technology 1998, 52(5), 238-311; Strickley, R.G
"Parenteral Formulations of Small Molecule Therapeutics Marketed in the United
States (1999)-Part-1" PDA Journal of Pharmaceutical Science & Technology 1999,
53(6), 324-349; va Nema, S. et al, "Excipients and Their Use in Injectable Products”
PDA Journal of Pharmaceutical Science & Technology 1997, 51(4), 166-171. Thong
thuong, cac thanh phan ding trong dugc phdm ma c6 thé duoc st dung néu can dé

bao ché dugc phim ding cho dudng ding duge du dinh ctia né bao gbm:

cac chét axit hoa (cac vi du bao gdbm nhung khong chi giéi han & axit axetic,

axit xitric, axit fumaric, axit clohydric, axit nitric);
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c4c chat kiém héa (cac vi du bao gdbm nhung khong chi giéi han & dung dich
amoniac, amoni carbonat, dietanolamin, monoetanolamin, kali hydroxit, natri borat,

natri carbonat, natri hydroxit, trietanolamin, trolamin);,

cac chét hap phu (cac vi du bao gdm nhung khong chi gi6i han & xenluloza

dang bdt va than hoat tinh);

cac chét ddy sol khi (céc vi du bao gdm nhung khéng chi giéi han & cacbon
dioxit, CCl2F2, F2CIC-CCIF; va CCIF3);

céc chét thay thé khong khi (cac vi du bao gdbm nhung khong chi gi6i han &

nito va agon);

cac chat bdo quén chong nam (cac vi du bao gobm nhung khong chi giéi han &

axit benzoic, butylparaben, etylparaben, metylparaben, propylparaben, natri benzoat);

céc chit bao quan chdng vi sinh vat (cac vi du bao gdm nhung khéng chi giéi
han & benzalkoni clorua, benzethoni clorua, rwou benzylic, xetylpyridini clorua,

clobutanol, phenol, rugu phenyletylic, phenyl thily ngan nitrat va thimerosal);

céc chét chéng oxy hoa (cac vi du bao gdm nhung khong chi giéi han & axit
ascorbic, ascorbyl palmitat, hydroxyanisol dugc butyl héa, hydroxytoluen dugc butyl
hoa, axit hypophospho, monothioglyxerol, propyl galat, natri ascorbat, natri bisulfit,

natri formaldehyt sulfoxylat, natri metabisulfit);

céc chit lién két (cac vi du bao gdbm nhung khong chi gi6i han & cac polyme
khéi, cao su tw nhién va téng hop, polyacrylat, polyuretan, silicon, polysiloxan va

copolyme styren-butadien);

cac chit tao dém (cic vi du bao gém nhung khong chi giéi han & kali

metaphosphat, dikali phosphat, natri axetat, natri xitrat khan va natri xitrat dihydrat);

cac chat mang (cac vi du bao gdm nhung khong chi gi¢i han & xi-r6 keo, xi-rd
thom, con ngot thom, xi-rd dé anh dao, xi-r6 cacao, xi-rd6 cam, xi-ro, dau ngo, dau
khoéang, dau lac, dau ving, natri clorua kim hadm vi khuan dung g€ ti€ém va nuéc kim

ham vi khuén ding dé tiém);
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~cac chét tao chelat (cac vi du bao gdbm nhung khéng chi gi6i han & edetat

dinatri va axit edetic);,

céc chat tao mau (cac vi du bao gdbm nhung khong chi giéi han & FD&C Red s6
3, FD&C Red s6 20, FD&C mau vang s6 6, FD&C mau xanh s6 2, D&C mau xanh 14

cay 6 5, D&C mau cam s6 5,D&C Red s6 8, mau nau nhat va mau dé s&t 11 oxit);
cac chét 1am trong (c4c vi du bao gdm nhung khong chi gii han & bentonit);

cdc chat nhii hoéa (céc vi du bao gdm nhung khong chi gidi han & keo,
xetomacrogol, rugu xetylic, glyxeryl monostearat, lexithin, sorbitan monooleat,

polyoxyetylen 50 monostearat);

cac chét bao nang (cac vi du bao gdm nhung khong chi gii han & gelatin va

xenluloza axetat phtalat);

céc chét tao huong vi (c4c vi du bao gdbm nhung khong chi gii han & dau cay

hoi, dau cdy qué, cacao, tinh dau bac ha, dau cam, dau bac ha va vanilin);

céc chét 1am 4m (c4c vi du bao gdm nhung khong chi gi6i han & glyxerol,

propylen glycol va sorbitol);

cac chat 1am min (c4c vi du bao gom nhung khong chi gi6i han & dau khoang

va glyxerin);

cac diu (cac vi du bao gobm nhung khong chi giéi han & dau lac, dau khoéng,

dau 6liu, dau lac, dau virng va dau thuc vét);

cac goc md (cac vi dy bao gdom nhung khong chi gi6i han & m& 10ng ciru, thude
md wa nude, thudc md polyetylen glycol, m&, m& wa nudc, m& mau tring, m& mau

vang va md nudc hoa hong);

céc chét ting cuong thim théu (phan phdi qua da) (cac vi du bao gdbm nhung
khong chi giéi han & rugu monohydroxy hodc polyhydroxy, céc rugu c6 héa tri mot

hodic nhiéu héa tri, rugu béo bdo hoa hodc khong bdo hoa, este béo bdo hoa hodc
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khong bao hoa, axit dicarboxylic bio hoa hoic khong bio hoa, cac dau thiét yéu, cac

dan xuét phosphatidyl, xephalin, terpen, amit, ete, keton va ure);

céc chét déo hoa (cac vi du bao gdm nhung khong chi gi¢i han & dietyl phtalat

va glyxerol);

cac dung mdi (cac vi du bao gdm nhung khéng chi giéi han & etanol, diu ngd,
dau hat bong, glyxerol, isopropanol, dau khoéng, axit oleic, dau lac, nu6e tinh khiét,

nudce dung dé tiém, nudce vo trung dung dé ti€ém va nude vo trung dung deé rira);

céc chét tao hd cing (cac vi du bao gdm nhung khodng chi giéi han & ruou
xetylic, sap xetyl este, sép vi tinh thé, parafin, rugu stearylic, sap mau tring va sép

mau vang);

céac chat nén dung cho thudc dan (céc vi du bao gom nhung khong chi giéi han

& bo cacao va polyetylen glycol (cac hdn hop));

céc chét hoat dong bé mat (c4c vi du bao gdm nhung khong chi giéi han &
benzalkoni clorua, nonoxynol 10, oxtoxynol 9, polysorbate 80, natri lauryl sulfat va

sorbitan mono-palmitat);

chét tao huyén phi (cac vi du bao gdm nhung khéng chi giéi han & thach,
bentonit, carbome, carboxymetylxenluloza natri, hydroxyetyl xenluloza, hydroxy-
propyl xenluloza, hydroxypropyl metylxenluloza, cao lanh, metylxenluloza, tragacan

va veegum);

céc chét tao ngot (cac vi du bao gdm nhung khéng chi gidi han & aspartam,

dextroza, glyxerol, manitol, propylen glycol, sacarin natri, sorbitol va sucroza);

cac chat chong dinh vién nén (céc vi du bao gom nhung khong chi gidi han &

magie stearat va bot talc);

céc chit gén két vién nén (cac vi du bao gdm nhung khong chi gi6i han & keo,
axit alginic, carboxymetylxenluloza natri, dudng c6 thé nén, etylxenluloza, gelatin,
glucoza dang 16ng, metylxenluloza, polyvinyl pyrolidon khéng lién két ngang va tinh

bot dugce gelatin hda trude);
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céc chét 1am lodng vién nén va vién nang (cac vi du bao gdbm nhung khéng chi
gi6i han & canxi phosphat hai bazo, cao lanh, lactoza, manitol, xenluloza dang vi tinh
thé, xenluloza dang bot, canxi carbonat dugc két tia, natri carbonat, natri phosphat,

sorbitol va tinh bdt);

cac chit bao ngoai vién nén (cac vi du bao gdm nhung khong chi giéi han &
glucoza dang ldng, hydroxyetyl xenluloza, hydroxypropyl xenluloza, hydroxypropyl

metylxenluloza, metylxenluloza, etylxenluloza, xenluloza axetat phtalat va sen-léc);

cac td duoc nén truc tiép vién nén (cdc vi du bao gom nhung khdng chi gidi

hzn & canxit phospbat hai bazo);

cac chat gay phén rd vién nén (cac vi du bao gom nhung khong chi gidi han &
axit alginic, carboxymetylxenluloza canxi, xenluloza dang vi tinh thé, kali polacrilin,

polyvinylpyrolidon lién két ngang, natri alginat, natri tinh bot glycolat va tinh bot);

- céc chat lam trugt vién nén (céc vi du bao gom nhung khong chi giéi han &

silic dioxit dang keo, tinh bot ngd va bt talc);

cac chat boi tron vién nén (cac vi du bao gdm nhung khong chi giéi han &

canxi stearat, magie stearat, dau khodng, axit stearic va kém stearat); -

cac chat tao nd vién nén/vién nang (céc vi du bao gom nhung khong chi gigi

han & titan dioxit);

cé¢ chat 1am bong vién nén (céc vi du bao gom nhung khong chi gidi han & sép

cly co sap va sap mau trang);

céc chit 1am diic (cac vi du bao gdm nhung khong chi giéi han & sép ong, rugu

xetyl va parafin);

céc chét déng truong (cac vi du bao gdm nhung khong chi gi6i han & dextroza

va natri clorua);
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cac chét 1am tang cuong d6 nhét (cac vi du bao gdbm nhung khong chi giéi han
¢ axit alginic, bentonit, carbome, carboxymetylxenluloza natri, metylxenluloza,

polyvinyl pyrolidon, natri alginat va tragacan); va

cac chit 1am w6t (cac vi du bao gdm nhung khong chi giéi han & heptadeca-
etylen oxyxetanol, lexithin, sorbitol monooleat, polyoxyetylen sorbitol monooleat va

polyoxyetylen stearat).
Céc duoc phdm theo sang ché c6 thé dwoc minh hoa nhir sau:

Dung dich vb tring ding trong tinh mach: 5mg/mL dung dich chtra hop chét mong

mudn theo séng ché c6 thé dugc bao ché bang cach st dung nuée vo tring, cd thé
tiém va dd pH duoc diéu chinh, néu can. Pha lodng dung dich dé ding dén tir 1 dén
2mg/mL bing dextroza 5% vo tring va dugc ding nhu truyén trong tinh mach trong

khoang 60 phut.

Bot dugc 1am kho lanh dé ding trong tinh mach: Dugc phim v tring c¢6 thé dugc bao
ché véi (i) tir 100 dén 1000mg hop chit mong mubn cta séng ché nhu bot duge 1am
khé lanh, (ii) tir 32 dén 327mg/mL natri xitrat va (iii) tir 300 dén 3000mg Dextran 40.
Duoc phim nay hoan nguyén véi nudce mubi vo tring, c6 thé tiém hoic dextroza 5%
dén ndng d6 nim trong khoang tir 10 dén 20mg/mL, ma dugc pha lodng tiép bang
nuéc mubdi hodc dextroza 5% dén tir 0,2 dén 0,4mg/mL va duoc dung lidu cao trong

tinh mach hogc bing cach truyén trong tinh mach trong tir 15 dén 60 phut.

Huyén phu ding trong co: Dung dich hodc huyén phil sau day c6 thé dugc bao ché, dé

tiém trong co:

50mg/mL hop chit mong mudn, khong hoa tan trong nudc ciia sang ché
5mg/mL natri carboxymetylxenluloza

4mg/mL TWEEN 80

9mg/mL natri clorua

9mg/mL rugu benzylic
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Nang v6 cimg: S6 lwong 16n nang don vi dugc tao ra bang cach 1am ddy cac nang

gelatin ctng hai phan tiéu chudn, mdi phan véi 100mg hoat chét dang bdt, 150mg

lactoza, 50mg xenluloza va 6mg magie stearat.

Nang gelatin mém: Hon hop gdm hoat chit trong dau c6 thé tiéu hoa nhu diu ddu

nanh, dau hat bong hodc dau bliu dugc tao ra va duge tiém béng cac phuong ﬁén bom
dich chuyén tich cuc vao gelatin ndu chay dé tao ra nang gelatin mém chira 100mg
hoat chit. Rira va 1am khd céc nang. Hoat chét c6 thé dugc hoa tan trong hdn hop g?)m

polyetylen glycol, glyxerin va sorbitol d& tao ra hdn hop thudc tron 1dn duoe véi nude.

Vién nén: S6 lwong 16n vién nén dugce tao ra bang cic quy trinh thong thudng sao cho
don vi liéu 13 100mg hoat chét, 0,2mg silic dioxit dang keo, Smg magie stearat, 275mg
xenluloza dang vi tinh thé, 11mg tinh bt va 98,8mg lactoza. Céc chit pht ngoai chira
nuée va khong chira nude thich hop c6 thé duge ap dung dé 1am ting vi ngon, cai

thién tinh thanh lich va én dinh hoc 1am chdm su hép thu.

Vién nén/Vién nang gidi phéng tirc thi: Cé cac dang li€u dung qua dirong miéng &

dang réin duoc bao ché bang cac quy trinh thong thudng va méi. Cac don vi nay duoc
dirg qua dudng miéng ma khong cin nudc dé gay ra tic thi va phan phbi thude. Hoat
chét uge tron trong chét 1ong chira thanh phin nhu dudng, gelatin, pectin va chét tao
ngot. Cac chét long nay dugc hoa rin thanh cc vién nén hoic vién ngdm dang rin
bing cach lam kho lanh va céc k¥ thuat chiét trang thai ran. Céc duogc chit co thé duge
nén véi dudng va polyme dan hdi nhét va dan hdi nhiét hoic cic thanh phan sti bot

dé tao ra cac chét nén x6p nhdm muc dich giai phong tirc thi, ma khong can nuée.
Phuong phép didu tri bénh ung thu

Trong ban md ta sang ché nay, thuat ngit “bénh ung thu” bao gdm, nhung
khong gidi han dén, bénh ung thu v, bénh ung thu phéi, bénh ung thu ndo, bénh ung
thu cde co quan c6 kha ndng sinh san, bénh ung thu dudng ti€u hoéa, bénh ung thu
Gudng nigu, bénh ung thu gan, bénh ung thu mit, bénh ung thu da, bénh ung thu dau
v& ¢A, bénh ung thu tuyén gidp, bénh ung thu tuyén cén gidp va céc di cin xa cia
ching. Cac rdi loan ndy ciing bao gdm bénh da u tiy, bénh ung thu hach bach huyét,

- xacdm va bénh bach cau.
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Céc vi du vé bénh ung thu vii bao gdm, nhung khéng chi gi6i han & bénh ung
thu biéu m6 6ng din xam 14n, ung thu biéu md thity con xam l4n, ung thu biéu mod

ong dan tai chd va ung thu biéu md thity con tai chd.

Céc vi du v& bénh ung thu dudng hd hép bao gdbm, nhung khong chi giéi han &
bénh ung thu biéu md phdi t& bao nhoé va té bao khong nhd, cling nhu ung thu bidu md

ph€ quén va u nguyén bao phoi.

Céa vi du ve bénh ung thu ndo bao gom, nhung khong chi giéi han ¢ u than kinh
dém cudng néo va dudi doi, u bao hinh sao ti€u ndo va nédo, u nguyén bao tiy, u mang

ndo thét, ciing nhu khdi u ngoai bi thin kinh va khéi u tuyén ting.

Céc khdi u cta cic co quan sinh san ciia gidng duc bao gdm, nhung khéng chi
gidi han & bénh ung thu tuyén tién li€t va tinh hoan. Cac khoi u clia cac co quan sinh
san clia giong cai bao gom, nhung khong chi gidi han & bénh ung thu mang trong da

con, ¢O tir cung, budng tring, 4m dao va 4m hg, cling nhu xacOdm tr cung.

Céc khdi u thudc dudng tiéu hoa bao gdm, nhung khong chi gi6i han & hau
mon, két trang, tryc trang, thuc quan, tdi méat, da day, tuyén tuy, tryc trang, rudt non

va céc bénh ung thu tuyén nudce bot.

Cac khdi u cia duong tiét niéu bao gém, nhung khong chi gi6i han & bang
quang, duong vét, thén, bé than, niéu quan, ni€u dao va cac bénh ung thu than hinh
nha.

Céc bénh ung thw méit bao gém, nhung khong chi gidi han & khdi u 4c tinh

trong mat va u nguyén bao véng mac.

Céc vi du vé bénh ung thu gan bao gdm, nhung khong chi gi6i han & ung thu
bidu mé té bao gan (ung thu bidu md té bao gan c6 hodc khong c6 bién thé budu sgi
' phén ting), ung thu dudng mat (ung thu biéu mod dng mat trong gan) va ung thu

dudng mat t& bao gan hdn hop.
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Céc bénh ung thu da bao gdm, nhung khong chi gii han & ung thu biéu mb té
bao hinh vay, xacdm Kaposi, khéi u 4c tinh, bénh ung da té bao Merkel va bénh ung

thu da khong éc tinh.

Céc bénh ung thu dau va cb bao gbm, nhung khong chi gi6i han & thanh quan,
ha hiu, miii hiu, bénh ung thu miéng hau, bénh ung thr miéng va khoang miéng va té

bao hinh vay.

Bénh ung thu hach bach huyét bao gdm, nhung khong chi gii han & bénh ung
thur hach bach huyét lién quan dén bénh AIDS, bénh ung thu hach bach huyét khong
Hodgkin, ung thu hach bach huyét té bao T thudc da, ung thu hach bach huyét Burkitt,
bénh Hodgkin va ung thu hach bach huyét thudc hé than kinh trung wong.

Céc xacOm bao gdm, nhung khong chi gidi han & xacom moé mém, xacOm

xuong, u md bao xo 4c tinh, bénh bach cau t€ bao xacom va bénh ung thu mo lién két.

Céc bénh bach cdu bao gbm, nhung khong chi giéi han & bénh bach ciu dang
tiy cép tinh, bénh bach ciu nguyén bao cip tinh, bénh bach ciu nguyén bao man tinh,

bénh bach ciu tity bao man tinh va bénh bach céu té bao c6 tdc.

Ban md ta bdc 10 phuong phap dé st dung mudi theo sang ché, d didu tri bénh
ung thu, nhu duge mé ta duéi day, cu thé 1a NSCLC & dong vat c6 v, CRC, khdi u 4c
tinh, bénh ung thu tuyén tuy, té bao gan hodc bénh ung thu vi. Mudi theo sang ché c6
thé dugc str dung dé tc ché, phong bé, khir, 1am giam, v.v su ting sinh té bao va/hoic
su phan chia t& bao va/hodc gy ra su gy chét t& bao theo chuong trinh, trong diéu trj
hoic phong bénh ung thu, cu thé 14 NSCLC, CRC, khéi u 4c tinh, bénh ung thu tuyén
tuy, bénh ung thu bidu mé té bao gan hodc bénh ung thu va. Phuong phap ndy bao
gdm buéc cho dong vat c6 v can didu tri nay, bao gdm ca con ngudi, ding lugng cia
két hop cua séng ché hoic mubdi duoc dung, chét déng phén, chét da hinh, chét trao
dbi, hydrét, solvat hodc este clia né; v.v ma hiru hiéu dé didu tri hoidc phong bénh ung
thu, cu thé 13 NSCLC, CRC, khdi u 4c tinh, bénh ung thu tuyén tuy, bénh ung thu biéu

md té bao gan hodc bénh ung thu vi.
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Thuat ngtt “viéc diéu tri” hodc “sy di€u tri” nhu dugc néu trong ban mo ta sang
ché€ nay thudong dugc st dung d€, vi dy, quan ly hodc cham séc doi twong nham muc
dich chong lai, l1am nhe, lam gidm, 1am diu, cai thi¢n tinh trang bénh, v.v, cia bénh

hodc rdi loan, nhu bénh ung thu biéu mo.
Liéu va cach dung

Duya trén céc k¥ thuat phong thi nghiém tiéu chudn di duoc biét dén dé danh
gia cac hop chét hitu ich dé diéu tri hosic phong bénh ung thu, cu thé 14 NSCLC, CRC,
khéi u 4c tinh, bénh ung thu tuyén tuy, bénh ung thu biéu mé té bao gan hoic bénh
ung thir v, bing cac thir nghiém gdy ddc tiéu chuén va bing cic thir nghiém dug~ 1y
tiéu chudn @ x4c dinh viéc diéu tri tinh trang bénh dugc x4c dinh trén ¢ay & d0ng vat
¢ vi va bang cach so sanh cac két qua nay véi cac két qua cia cac thude da duoc biét
dén ma dugc st dung dé diéu trj cAc tinh trang bénh nay, 1iéu hitu hiéu cia mubi theo
sang ché co thé d& dang duogc x4c dinh dbi véi didu tri theo chi dinh. Lugng hoat chit
duogc str dung trong didu tri tinh trang bénh co thé thay dbi rong rai theo nhiéu sy suy
xét, bao gbm, nhung khong chi gidi han &, két hop va don vi lidu cu thé dugc ding,
phuong thirc ding, thoi gian ding, tudi va gidi tinh ctia ngudi bénh dugce didu tri va

ban chit va pham vi clia tinh trang bénh duoc diéu tri.

Thong thudng, tong lwong ciia hoat chit dugc ding s& nim trong khoang tir
0,00lmg/kg dén 200mg/kg thé trong/ngdy va t6t hon 1 nim trong khoang tir
0,0lmg/kg dén 20mg/kg thé trong/ngdy. Céc ché d6 liéu hitu ich vé mit 1Am sing s&
thay d3i ndm trong khoang tir mot dén ba 1an ding liéu m@f ngay ¢én ding lidu mot
l4n hang bbn tudn. Ngoai ra, "cac ngdy nghi dugc chét", trong d6 ngudi bénh khong
duge dung lidu duogc chit trong khoang thdi gian nhét dinh, c6 thé c6 loi dbi véi sy
can bing tdng thé gitta tac dung dugc ly va tinh dung nap. Lidu don vi c6 thé chia
khodag tir 9,5mg dén 1,500mg hoat chét va c6 thé dugc ding mot hodc nhidu 1an/ngdy
hodic it kon mot 14n mdt ngay. Tt hon 13, lidu hang ngdy trung binh a3 ding bang
céch tiém, bao gdm tiém trong tinh mach, frdng co, dudi da va ngoai duéng ti€éu hoa
va st dung céc k¥ thuat truyén s& nim trong khoang tir 0,01 dén 200mg/kg téng thé
trong. Tt hon 13, ché do lidu qua tryc trang hang ngay trung binh s& nim trong

khoéng tir 0,01 dén 200mg/kg tbng thé trong. Tt hon 13, ché d6 lidu trung binh hang
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ngdy qua 4m dao s& nim trong khoang tir 0,01 dén 200mg/kg tdng thé trong. Tét hon
13, ché d¢ liéu trung binh hang ngéy' ding cuc bd s& ndm trong khoang tir 0,1 dén
200mg dwgc ding trong khoang tir mot 1an dén bén 1an hang ngay. Tét hon 13, ndng
d6 ding qua da 13 ndng d6 cin d& duy tri lidu hang ngiy nim trong khoang tir 0,01
dén 200mg/kg. Tt hon 13, ché @6 lidu trung binh hang ngay bang cach xéng s& nim

trong khoang tir 0,01 dén 100mg/kg tong thé trong.

Ché @5 lidu khoi ddu cu thé hodc lién tuc ddi véi mdi ngudi bénh s& thay doi
theo ban chit va mtrc d6 nghiém trong ca tinh trang bénh nhu dugc x4c dinh boi thﬁy
thudc chin doan, hoat tinh cta két hop cu thé duoc ding, dd tubi va tinh trang bénh
chung cuia ngudi bénh, thoi gian dung, dudong dung, tbe do bai tiét dugc chit, mudi
cta duge chit va twong tw. Phuong thic didu tri mong mubn va sb lugng lidu coa két
hop cta sang ché hoic mudi dugc dung hoic este hodc duge phim chira chiing c6 thé
dugc xédc dinh béi chuyén gia trong linh vuc nay bing cach sir dung cAc thir nghiém

didu trj théng thudng.

Céc liéu phap diéu tri bang cach st dung mudi theo sang che: mot hodc nhi€u

duoc chét khc.

Mubi theo séng ché c6 thé dugc ding & dang dwoc chit duy nhit hosc két hop
v6i mot hodc nhiéu duge chit khéc, trong d6 két hop thu duge cia mudi theo séng ché
va dugc chét khac khong gly ra cac tic dung ngugc khong thé chip nhan. Chéng han,
mudi theo sang ché c6 thé dwoc két hop v6i thanh phan C, nghia 12 mot hoic nhiéu
duoc chit khac, nhu cac chit chdng tao mach, chét chéng ting sinh t& bao qua mirc,
chét chéng viém, chét giam dau, chét diéu chinh mién dich, chét loi tiéu, chét chéng
loan nhip tim, chdt chéng du cholsterol huyét, chit chdng rbi loan lipit huyét, chét
chbng déi thao dwdng hoic chit chéng virut da dugc biét dén va cac chét twong tu,

cling nhu véi hdn hgp va mudi ciia ching.

Thanh ph?m C, c6 thé 12 mdt hodc nhi€u dugc chat nhu aldesleukin, axit
alendronic, alfaferon, alitretinoin, allopurinol, aloprim, aloxi, altretamin,
aminoglutethimit, amifostin, amrubixin, amsacrin, anastrozol, anzmet, aranesp,

arglabin, asen trioxit, aromasin, 5-azacytidin, azathioprin, BCG hodc tice BCG,

an
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bestatin, betametason axetat, betametason natri phosphat, bexaroten, bleomyxin sulfat,
broxuridin, bortezomib, busulfan, canxitonin, campath, capexitabin, carboplatin,
casodex, xefeson, celmoleukin, cerubidin, chlorambuxil, cisplatin, cladribin, cladribin,
axit clodronic, xyclophosphamit, xytarabin, dacarbazin, dactinomyxin, PaunoXome,
decadron, decadron phosphat, delestrogen, denileukin diftitox, depo-medrol,
deslorelin, dexometason, dexrazoxan, dietylstilbestrol, diflucan, doxetaxel,
doxifluridin, doxorubixin, dronabinol, DW-166HC, eligard, elitek, ellenc, emend,
epirubixin, epoetin alfa, epogen, eptaplatin, ergamisol, estrace, estradiol, estramustin
phosphat natri, etinyl estradiol, etyol, axit etidronic, etopophos, etoposit, fadrozol,
farston, filgrastim, finasterit, fligrastim, floxuridin, fluconazol, fludarabin, S5-
flodeoxyuridin monophosphat, 5-floraxil (5-FU), fluoxymesteron, flutamit, formestan,
fosteabin, fotemustin, fulvestrant, gammagard, gemxitabin, gemtuzumat, gleevec,
gliadel, goserelin, granisetron HCI, histrelin, hycamtin, hydrocorton, eyrthro-
hydroxynonyladenin, hydroxyurea, ibritumomab tiuxetan, idarubixin, ifosfamit,
interferon alpha, interferon-alpha 2, interferon alfa-2A, interferon alfa-2B, interferon
alfa-n1, interferon alfa-n3, interferon beta, interferon gama-1a, interleukin-2, intron A,
iressa, irinotecan, kytril, lentinan sulphat, letrozol, leucovorin, leuprolit, leuprolit
axetat, lenalidomit, levamisol, mudi canxi cta axit levofolinic, levothroid, levoxyl,
lomustin, lonidamin, marinol, mechloretamin, mecobalamin, medroxyprogesteron
axetat, megestrol axetat, melphalan, menest, 6-mercaptopurin, Mesna, metotrexat,
metvix, miltefosin, minoxyclin, mitomyxin C, mitotan, mitoxantron, Modrenal,
Myoret, nedaplatin, neulasta, neumega, neupogen, nilutamit, nolvadex, NSC-631570,
CCT-43, octreotit, ondansetron HCI, orapred, oxaliplatin, paclitaxel (khi tu ban than
thanh phén B khong phai 14 paclitaxel), pediapred, pegaspargaza, Pegasys, pentostatin,
picibanil, pilocarpin HCI, pirarubixin, plicamyxin, porfimer natri, prednimustin,
prednisolon, prednison, premarin, procarbazin, procrit, raltitrexed, RDEA 119, rebif,
rhenium-186 etidronat, rituximab, roferon-A, romurtit, salagen, sandostatin,
sargramostim, semustin, sizofiran, sobuzoxan, solu-medrol, axit sparfosic, li€u phéap
didu tri té bao ‘ géc, streptozoxin, strontium-89 clorua, synthroid, tamoxifen,
tamsulosin, tasonermin, tastolacton, taxotere, texeleukin, temozolomit, teniposit,
testosteron propionat, testred, thioguanin, thiotepa, thyrotropin, axit tiludronic,

topotecan, . toremifen, tositumomab, trastuzumab, treosulfan, tretinoin, trexall,

-51-



19997

trimetylmelamin, trimetrexat, triptorelin axetat, triptorelin pamoat, UFT, uridin,
valrubixin, vesnarinon, vinblastin, vincristin, vindesin, vinorelbin, virulizin, zinecard,
zinostatin stimalam, zofran, ABI-007, acolbifen, actimmun, affinitak, aminopterin,
arzoxifen, asoprisnil, atamestan, atrasentan, BAY 43-9006 (sorafenib), avastin, CCI-
779, CDC-501, celebrex, cetuximab, crisnatol, cyproteron axetat, dexitabin, DN-101,
doxorubixin-MTC, 'dSLIM, dutasterit, edotecarin, eflornithin, exatecan, fenretinit,
histamin dihydroclorua, ciy dudi da histrelin hydrogel, holmium-166 DOTMP, axit
ibandronic, interferon gama, intron-PEG, ixabepilon, hemoxyanin 16 khoa hinh sao, L-
651582, lanreotit, lasofoxifen, libra, lonafarnib, miproxifen, minodronat, MS-209,
liposomal MTP-PE, MX-6, nafarelin, nemorubixin, neovastat, nolatrexed, oblimersen,
onco-TCS, osidem, paclitaxel polyglutamat, pamidronat dinatri, PN-401, QS-21,
quazepam, R-1549, raloxifen, ranpirnaza, axit 13-cis-retinoic, satraplatin, seocalcitol,
T-138067, tarceva, taxoprexin, thalidomit, thymosin alpha 1, tiazofurin, tipifarnib,
tirapazamin, TLK-286, toremifen, TransMID-107R, valspodar, vapreotit, vatalanib,

verteporfin, vinflunin, Z-100, axit zoledronic hodc cdc muoi ciia nd.

Theo phuong 4n cla sang ché, thanh phan C c6 thé 12 mdt hodc nhiéu thanh
phﬁn sau day: 131I-chTNT, abarelix, abirateron, aclarubixin, aldesleukin,
alemtuzumab, alitretinoin, altretamin, aminoglutethimit, amrubixin, amsacrin,
anastrozol, arglabin, asen trioxit, asparaginaza, azaxitidin, basiliximab, BAY 80-6946,
BAY 1000394, BAY 86-9766 (RDEA 119), belotecan, bendamustin, bevaxizumab,
bexaroten, bicalutamit, bisantren, bleomyxin, bortezomib, buserelin, busulfan,
cabazitaxel, canxi folinat, canxi levofolinat, capecitabin, carboplatin, carmofur,
carmustin, catumaxomab, celecoxib, celmoleukin, cetuximab, chlorambuxil,
chlormadinon, chlormethin, cisplatin, cladribin, axit clodronic, clofarabin,
crisantaspaza, xyclophosphamit, xyproteron, xytarabin, dacarbazin, dactinomyxin,
darbepoetin alfa, dasatinib, daunorubixin, decitabin, degarelix, denileukin diftitox,
denosumab, deslorelin, dibrospidium clorua, docetaxel, doxifluridin, doxorubixin,
doxorubixin + estron, eculizumab, edrecolomab, elliptinium axetat, eltrombopag,
endostatin, enocitabin, epirubixin, epitiostanol, epoetin alfa, epoetin beta, eptaplatin,
eribulin, erlotinib, estradiol, estramustin, etoposit, everolimus, exemestan, fadrozol,

filgrastim, fludarabin, flouraxil, flutamit, formestan, fotemustin, fulvestrant, gali
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nitrat, ganirelix, gefitinib, gemxitabin, gemtuzumab, glutoxim, goserelin, histamin
dihydroclorua, histrelin, hydroxycarbamit, hat I-125, axit ibandronic,‘ ibritumomab
tiuxetan, idarubixin, ifosfamit, imatinib, imiquimod, improsulfan, interferon alfa,
interferon beta, interferon gama, ipilimumab, irinotecan, ixabepilon, lanreotit,
lapatinib, lenalidomit, lenograstim, lentinan, letrozol, leuprorelin, levamisol, lisurit,
lobaplatin, lomustin, lonidamin, masoprocol, medroxyprogesteron, megestrol,
melphalan, mepitiostan, mercaptopurin, methotrexat, methoxsalen, Metyl
aminolevulinat, metyltestosteron, mifamurtit, miltefosin, miriplatin, mitobronitol,
mitoguazon, mitolactol, mitomyxin, mitotan, mitoxantron, nedaplatin, nelarabin,
nilotinib, nilutamit, nimotuzumab, nimustin, nitracrin, ofatumumab, omeprazol,
oprelvekin, oxaliplatin, liéu phdp didu tri gen p53, paclitaxel, palifermin, hat paladi-
103, axit pamidronic, panitumumab, pazopanib, pegaspargaza, PEG-epoetin beta
(metoxy PEG-epoetin beta), pegfilgrastim, peginterferon alfa-2b, pemetrexed,
pentazoxin, pentostatin, peplomyxin, perfosfamit, picibanil, pirarubixin, plerixafor,
plicamyxin, poliglusam, polyestradiol phosphat, polysacarit-K, porfime natri,
pralatrexat, prednimustin, procarbazin, quinagolit, raloxifen, raltitrexed, ranimustin,
razoxan, regorafenib, axit risedronic, rituximab, romidepsin, romiplostim,
sargramostim, sipuleucel-T, sizofiran, sobuzoxan, natri glyxididazol, sorafenib,
streptozoxin, sunitinib, talaporfin, tamibaroten, tamoxifen, tasonermin, teceleukin,
tegafur, tegafur + gimeraxil + oteraxil, temoporfin, temozolomit, temsirolimus,
teniposit, testosteron, tetrofosmin, thalidomit, thiotepa, thymalfasin, tioguanin,
tocilizumab, topotecan, toremifen, tositumomab, trabectedin, trastuzumab, treosulfan,
tretinoin, trilostan, triptorelin, trofosfamit, tryptophan, ubenimex, valrubixin,
vandetanib, vapreotit, vemurafenib, vinblastin, vincristin, vindesin, vinflunin,
vinorelbin, vorinostat, vorozol, vi hinh ciu thiy tinh ytri-90, zinostatin, zinostatin

stimalamer, axit zoledronic, zorubixin.

Theo cach khéc, thanh phan C nay c6 thé 1a mot hodc nhidu chét khic ding
trong duogc phém dugc chon tir gemxitabin, paclitaxel (khi tu ban thén thanh phén B
khong phai 1a paclitaxel), cisplatin, carboplatin, natri butyrat, 5-FU, doxirubixin,
tamexifen, etoposit, trastumazab, gefitinib, intron A, rapamyxin, 17-AAG, U0126,

insulin, din xuét insulin, phéi tt PPAR, dugc chét sulfonylure, chit uc ché a-
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glucosidaza, biguanit, chét (rc ché PTP-1B, chit tc ché DPP-IV, chit tc ché 11-beta-
HSD, GLP-1, din xuét GLP-1, GIP, din xuét GIP, PACAP, din xuit PACAP, secretin

hodc dan xuat secretin.

Theo céch khéc, thanh phan C c¢6 thé 13 mot hodc nhiéu chit khic ding trong
duoc phém dugc chon tir: taxan, nhu Docetaxel, Paclitaxel hodc Taxol; epothilon, nhu
Ixabepilon, Patupilon hodc Sagopilon; Mitoxantron; Predinisolon; Dexamethason;
Estramustin; Vinblastin; Vincristiny Doxorubixin; Adriamyxin; Idarubixin;
Daunorubixin; Bleomyxin; Etoposit; Xyclophosphamit; Ifosfamit; Procarbazin;
Melphalan; 5-Flouraxil; Capecitabin; Fludarabin; Xytarabin; Ara-C; 2-Clo-2'-
deoxyadenosin; Thioguanin; khéng androgen, nhu Flutamit, Cyproteron axetat hodc
Bicalutamit;  Bortezomib; din xuét platin, nhu Cisplatin hodc Carboplatin;

Chlorambuxil; Methotrexat; va Rituximab.

Céc chéit chAng ting sinh t& bao qua mirc tily ¥ ma c6 thé duoc td sung 1am
thanh rhén C & két hop cia mudi theo sang ché bao gdbm nhung khéng chi giéi han &
cac hoz chét ducc 1iét ké trén cic ché dd dugc chit hda hoc tri liéu bénh ung thy trong
&n phém: 11th Edition of the Merck Index, (1996), ndi dung ciia 4n phdm nay duoc
dua ra trong ban md ta sang ché nay dé tham khao, nhu asparaginaza, bleomyxin,
carboplatin, carmustin, chlorambuxil, cisplatin, colaspaza, xyclophosphamit,
xytarabin, dacarbazin, dactinomyxin, daunorubixin, doxorubixin (adriamyxin),
epirubixin, etoposit, 5-floraxil, hexametylmelamin, hydroxyurea, ifosfamit, izinotecan,
leucovorin, lomustin, mechloretamin, 6-mercaptopurin, mesna, metotrexat, mitomyxin
C, mitoxantron, prednisolon, prednison, procarbazin, raloxifen, s‘reptozoxin,

tamoxifen, thioguanin, topotecan, vinblastin, vincristin va vindesin.

Céc chat chdng ting sinh t& bao qua mirc khac thich hop dé st dung 1am thanh
ph?_m C két hop véi mudi theo sang ché bao gdm nhung khéng chi gi¢i hen & céc hop
ch&t ¢4 dugc biét dén dugc st dung trong diéu tri cac bénh khéi u trong €'1_n phém:
. Goednar and Gflman 's The Pharmacological Basis of T herapeutics (Ninth: Edition),
editor MolinofT et al., publ. by McGraw-Hill, pages 1225-1287, (1995), ndi dung cua
4n phdm nay dugc dua ra trong ban md ta sang ché ndy dé tham khao, nhu

aminoglutethimit, L-asparaginaza, azathioprin, S5-azaxytidin cladribin, busulfan,
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dietylstilbestrol, 2',2-diflodeoxyxytidin, doxetaxel, erythrohydroxynonyl adenin,
etinyl estradiol, 5-flodeoxyuridin, 5-flodeoxyuridin monophosphat, fludarabin
phosphat, floxymesteron, flutamit, hydroxyprogesteron caproat, idarubixin, interferon,
medroxyprogesteron axetat, megestrol axetat, melphalan, mitotan, paclitaxel (khi tu
ban than thanh phdn B khong phai 12 paclitaxel), pentostatin, N-phosphonoaxetyl-L-
aspartat (PALA), plicamyxin, semustin, teniposit, testosteron propionat, thiotepa,

trimetylmelamin, uridin va vinorelbin.

Céc chét chdng ting sinh té bao qué mirc khac thich hop dé st dung nhu thanh
phan C két hop véi mudi theo sang ché bao gdbm nhung khong chi giéi han & cac chit
. chéng bénh ung thu khic nhu epothilon va din xuét cia no, irinotecan, raloxifen va

topotecan.

Thong thudng, viée sir dung céc chit gay doc té bao va/hodc kim him té bao

nhw thanh phan C két hop v6i mudi theo sang ché sé& c6 tac dung:

(1) thu dugc hiéu qua tét hon trong viéc 1am giam sy phat trién ciia khéi u hodic

than chi loai bé khéi u nhu dugc so sanh véi viée dung riéng ré hoat chét,
(2) tao ra viéc dung lugng it hon cua chét héa hoc tri liéu duge ding,

(3) tao ra lidu phap didu tri héa trj liéu ma duoc dung nap tét & ngudi bénh voi
‘céc bién chimg dugc 1y c6 hai it hon so v6i dugc quan sat véi cac héa hoc tri liu

dung chit don 16 va mot s6 liéu phép didu tri két hop khac,

(4) tao ra su diéu tri phd rong hon d6i voi nhiéu loai bénh ung thu khac nhau &

dong vat c6 v, dic biét 1a con nguoi,
(5) tao ra tbc d6 dap tng cao hon trong sb nhitng ngudi bénh duge diéu tri,

(6) tao ra thoi gian séng sét 1au hon trong sd nhitng ngudi bénh duogc didu tri so

v0i céc di€u tri hoa hoc tri li€u ti€u chuan,

(7) tao ra thoi gian tién trién khdi u 1au hon, va/hogic
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(8) thu dugc hiéu qua va cac két qua vé do dung nap it nhét 1a t5t nhu hidu qua
va d dung nap cta cac chat dugc st dung ri€ng r&, so véi cac trudng hop da dugc
biét dén, & d6 cac mudi cua chit diéu tri bénh ung thu khéc tao ra cac tdc dung dbi

khéang.
Phén sinh hoc
Thtr nghiém lipit kinaza phéng xa PI3Ka va PI3Ka

Thir nghiém sinh hoa p110a 14 thir nghiém phéng xa do sy két kop cta 3P vao
co chit p110a, phosphatidylinsoitol (PI). Thir nghiém nay 14 thir nghiém bién ddi cua
thr nghiém dugce phat trién & RCK (Fuchikami ef al., 2002). p1100. dugc cat cut dau
cudi N duoc tao His-tag (AN 1-108) va p110a (AN 1-108) protein duoc cét cu tuong tu
thiéu mién gin két p85 dwoc biéu hién & t& bao S va duge tinh ché dén d6 tinh khiét
>50%. Dé tao ra cac dudng cong ICso, phan tmg dugc thuc hién trong dia 384 giéng
bing cich st dung dia MaxiSorp trong cic diéu kién sau ddy. Phu céc dia bing
2ug/giéng theo ty 18 mol 1:1 clia phosphatidylinositol (PI: Avanti #840042C) va
phosphatidylserin (PS: Avanti #840032C) dugc pha lodng trong cloroform. Cho phép
dung méi hiru co bay hoi bing cach luu trit cic dia trong méy hit khi qua dém. Sau
d6, boc kin céc dia bing thiét bi boc kin dia mylar va dugc luu trit dén mot thang &
4°C cho dén khi cin ding. B sung 7,5ng p110a protein dwoc tinh ché dugc cit cut
vao mdi giéng, chira 9uL chit dém phan tng (50mM MOPSO do pH=7,0, 100mM
NaCl, 4mM MgCly, 0,1% (trong liwong/thé tich) BSA) ngoai trlr ddi véi cac giéng ddi
chimg am tinh ma chi nhan chit dém phan ng. Mt microlit mdi hop chét thir nghiém
trong DMSO dwogc chuyén tir cac dung dich gbc dé tao ra dép ting lidu tim diém (0,0,
0,092, 0,01, 0,03, 0,1, 0,3, 1,0, 3,0 va 10uM ndng dd hop chit BAY cub: cling). Céc
phan “mg dugc bt ddu bing cach bd sung SpL dung dich 40uM ATP chira 20uCi/ml
[y-*3P]-ATP va dugc cho phép xay ra trong hai gio & nhiét d§ trong phong kém tron
nhe. Fhan tmg dugc két thuc bang cach bd sung SpL 25mM dung dich gbc EDTA.
Rira cac dia bang thiét bi rira dia 384 giéng trong chit dém mé khong cin chét tiy rira
va bd sung 25uL dung dich hdn hop nhp nhay UltimaGold vao mdi giéng. Hoat tinh

phong xa duoc két hop vao chit nén PI dugc 1am cb dinh bing Thiét bi dém nhép
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nhay chét 16ng BetaPlate. Sy trc ché dugc tinh toan bing cach st dung phuong trinh

sau day:

% trc ché = 1-(Tepm - Bepm)/(Pepm- Bepm) X 100,
Tepm = 33P-cpm v&i sy ¢6 mit ciia hop chét thir nghiém
Bepm = P*P-cpm trong ddi ching co ban (khéng cb enzym)

Pepm = 3*P-cpm trong d6i chiing enzym p110 (khéng c6 chit (rc ché)

Céc gia tri ICso d6i v6i bazo ty do va mubi dihydroclorua trong cac thir nghiém
sinh héa p110o va p110p dugc tdng két trong Bang A. Hai hop chét thé hién céc hoat
tinh twong tu trong ca hai thi nghiém sinh héa PI3Ka va PI3Kp. Hi¢u luc tdt hon

khong dang ké v6i dang mudi dihydroclorua c6 thé 1a do d9 tan dwoc cai thién.

Bang A. Hoat tinh ciia bazo tu do va mudi dihydroclorua trong cac thir nghiém
PI3Ka va PI3Kf

Hop chit PI3Ko, ICso (M) | PI3KB ICso (M)
Bazo ty do 4,96E-10 3,72E-09
Mubi dihydroclorua 1,23E-10 1,00E-09

Thir nghiém ting sinh t& bao

Su ting sinh t& bao dugc x4c dinh bang cach sir dung kit té bao phéat huynh
quang Cell Titer-Glo cia Promega (Cat. #G7573) sau 72 gio tiép xtic v6i duge chét.
Tém lai, té bao dugc cho vao dia & tir 500 dén 1000 té bao/giéng clia céc dia 384
giéng trong 25uL moi trudng sinh trudng. Pbi v6i mbi dong té bao duge thir nghiém,
té bao duoc dat vao cac dia riéng r& dé xac dinh huynh quang & cac thoi diém t =0
giovat= 72 gi0. Sau khi u qua dém & 37°C, céc gid tri huynh quang dbi voi cac mau
t = 0 dugc x4c dinh bang cach bd sung 25uL dung dich Cell Titer-Glo/giéng, chuyén
cac dia vao thiét bi lic theo qu dao trong 10 phiit & nhiét d6 trong phong va sau d6
doc céc dia trén thiét bi dém Wallac Victor2 1420 Multilabel HTS bing cach st dung

ctra s& doc huynh quang (su phat hién 4nh sang t6i da dugc do & 428nM). Céc dia lidu
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trong cac thoi diém t = 72 gidr duwoc xi Iy bing cac hop chit dugc pha lodng vio mdi
trudng phat trién trong thé tich cudi ciing 30pL. Sau do, U té bao trong 72 gidy & 37°C.
Céc gia tri huynh quang d6i v6i cac miu t = 72 dugc xé4c dinh bing cich bd sung
30uL dung dich Promega CellTiter-Glo vao, dit té bao 1én thiét bj lic trong 10 phut &
nhiét d9 trong phong va sau d6 doc huynh quang bing cach sit dung thiét bi doc
huynh quang Victor. Pé xir ly dit liéu, cc gia tri t = 0 dugc trir di khoi cac gié tri
duoc x4c dinh trong cac thoi diém t = 72 gio, dbi voi ca hai mau duge xir 1y va khong
duogc xtt Iy. Su khac nhau theo phén trim trong huynh quang & dwoc chét duge xir Iy

va doi chiing dugce st dung d€ xéc dinh phan tram trc ché sy phat trién.

Trong nhém gdm 16 dong té bao khdi u bao gém 6 chi dinh bénh ung thu, bazo
tu do va mudi dihydroclorua thé hién cac hoat tinh chéng tdng sinh té bao hiéu
nghiém va su khéac nhau trong céc gi tri ICso 1a nhé hon gép 3 14n trong tit ca dong té
bao khéi u dugc thir nghiém. RS rang 13, cac dit liéu nay cho thdy ring mudi

dihydroclorua van giit dugc hoat tinh khang khéi u ciia bazo ty do.

Bang B. Hoat tinh chdng ting sinh t& bao ciia bazo ty do va dihydroclorua trong cac

thir nghiém tang sinh té dong té bao khéi u

Dong té bao Mb Bazo ty do ‘Muéi dihydroclorua | Ty 18
IC50 (nM) IC50 (nM) IC50
KPL4 3 3 1,0
BT474 5 10 0,5
T47D 6 2 2,8
A%
BT20 6 2 3,1
MCF7 27 9 3,0
MDA-MB-468 760 256 3,0
SK-Br-3 2 1 1,5
LLNCaP Tuyén 69 67 1,0
PC3 tn ligt 100 %0 1A
Colo205 R 48 110 0,4
Rudt
HT29 Kt 27 10 2,7
HCT116 56 72 0,8
A549 Phdi 37 44 0,8
H460 46 67 0,7
US7TMG Ndo 85 85 1,0
7860 Than 116 247 0,5
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P. J Biomol Screen. 7(5):441-50 (2002). A versatile high-throughput screen for
inhibitors of lipid kinase activity: development of an immobilized phospholipid plate

assay for phosphoinositide 3-kinase gamma.
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YEU CAU BAO HOQ

1. Mudi 2-amino-N-[7-metoxy-8-(3-morpholin-4-ylpropoxy)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]pyrimidin-5-carboxamit dihydroclorua cé cdng thie (IT):

o)

N O
ety
~ N™ “NH,
. 2 HCI
D,

hoac solvat, hydrat hodc tautome ctia no.

2. Muébi dihydroclorua c¢6 cong thirc (II) theo diém 1, trong d6 mubi nay & dang tinh

thé.

3. Phuong phap didu ché mubi dihydroclorua theo diém 1 hoic 2, trong d6 phuong

phép nay bao gdm bude: bd sung axit clohydric vio hgp chét c6 cong thire (I):

)

()
doesd
’ O~ ’ N/Lk(rxl\)lr\l\r\mz

@,
tdt hon 13, trong huyén pht,

do d6, tao ra mudi dihydroclorua cé cong thirc (II):
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o)

N
OQ;:\”JKKN
O~ \N)\NHz
. 2 HCI
aIm).

4. Phuong phap theo diém 3, trong d6 phuong phéap nay bao gdm céc bude:

a) bd sung axit clohydric, nhu dung dich nuée axit clohydric (32%) ching han,
vao huyén phit chtra hop chit c6 cong thirc (I) trong moi trwdng, nhu nuée ching han,
& nhiét dd ndm trong khoang tir diém dong diic ctia hdn hop dén diém séi ctia hdn hop,

nhu & nhiét 6 20°C (+-2°), cho dén khi dat dén d6 pH bang tir 3 dén 4;

b) khudy hdn hop thu duge & nhiét d6 nim trong khoang tir diém dong dic cta
hdn hop dén diém séi ctia hdn hop, nhu & nhiét do trong phong ching han, trong

khoang thoi gian, nhu trong nhiéu hon 10 phut ching han; v, tity ¥

¢) loc chét rin thu dugc va rira banh loc, nhu béng nudc chéng han, sau d6 diéu
chinh d0 pH cua ph?m dich loc dén d6 pH bang tir 1,8 dén 2,0 bing cach st dung axit

clohydric, nhu dung dich nuée axit clohydric (32%) chéng han; va, tity ¥,

d) khudy hdn hop trong khoang thdi gian, nhur 10 phit ching han, & nhiét do
nim trong khoang tir diém dong dic dén diém soi cta hdn hop, nhu & nhiét do trong
phong ching han, bd sung etanol, tiép theo khudy tiép trong khoang thdi gian, nhu
trong 10 phiit ching han; va, tiy ¥,

¢) bd sung tinh thé dang hat, tity y sau d6 bd sung etanol trong khoang thoi gian

nhu trong 5 gid ching han; va, tiy ¥,

f) loc bo dihydroclorua thu duge ¢6 cong thirc (II), tiy y rira bing hdn hop

nudc-etanol va tity y 1am kho, nhu trong chén khong chéng han,

do d6, tao ra mubi dihydroclorua theo diém 1 hoic 2.
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5. Phuong phép theo diém 3, trong d6 phuong phap niy bao gdm cac budc:

a) bd sung axit clohydric vao hop chét c6 cong thic (I) trong hdn hop

axeton/nudc hodc etanol/nudc chang han; va, sau do, tuy vy,

b) gia nhiét & nhiét d6 nim trong khoang tir diém sbi dén diém déng dic cua
hdn hop, nhu & tir 40 dén 60°C ching han, nhu & 50°C chéng han, trong khoang thoi
gian t6t hon 1a ndm trong khoang tir 0,2 dén 2 gid ching han, nhu trong 0,5 gi& ching

han; sau do6, tuy vy,

¢) gia nhiét tiép & nhiét d6 nim trong khoang tir diém sbi dén diém dong dic
ctia hdn hop, nhu & tir 30 dén 40°C ching han, nhu & 35°C ching han, trong khoang
thoi gian nhu tr 1 dén 4 gioy ching han, kém khudy tuy y huyén phi & nhiét d6 ndm
trong khoang tir diém soi dén diém dong dic cia hdn hop, nhur tir 10 dén 45°C ching
han, nhu & 35°C ching han, trong khoang thoi gian t5t hon 13 ndm trong khoang tir 12
dén 72 gid chang han, nhu trong 72 gid ching han, tiy ¥ tiép theo 13 khudy huyén phi
& nhiét dd ndm trong khoang tir diém dong dic ctia hdn hop dén diém sdi ctia hdn hop,
nhu & nhiét d6 trong phong ching han, trong khoang thoi gian tr 0 dén 4 gio, nhu 2

gidr ching han; va, tiy ¥,
d) loc, tuy y rira va lam kho,
do d6, tao ra mubi dihydroclorua theo diém 1 hoic 2.

6. Phuong phap theo diém 3 hoic 5, trong d6 axit clohydric 1a dung dich nudc axit
clohydric ddm dic (HCI 36%) va dugc bd sung vao hop chit c6 cong thire (I) trong
hdn hop axeton/nudc (ty 1€ thé tich 8:2), tiép theo 1a gia nhiét ¢ nhiét 4o 50°C, trong
khoang thdi gian 0,5 gid, sau do, tiép theo 14 gia nhiét tiép, & nhiét d 35°C, trong
khoang thoi gian 72 gio, sau do, khudy huyén phii & nhiét do trong phong, trong
khoang thoi gian 2 gio, tiép theo 1a loc, rira bing hén hop axeton/nude va lam khod
trong 10 chan khong (vi dy, 40°C, 100 mbar (10000 Pa), 16 gi®), nho do6 tao ra mudi

dihydroclorua theo diém 1 hozc 2.

7. Dugc phim chira mubi dihydroclorua theo diém 1 hoic 2.
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8. Dugc phdm chita mubi dihydroclorua theo diém 1 hodc 2 va duge chit khac, trong
d6 dugc chit khac nay duogc chon tir 131I-chTNT, abarelix, abirateron, aclarubixin,
aldesleukin, alemtuzumab, alitretinoin, altretamin, aminoglutethimit, amrubixin,
amsacrin, anastrozol, arglabin, asen trioxit, asparaginaza, azacitidin, basiliximab,
BAY 80-6946, BAY 1000394, BAY 86-9766 (RDEA 119), belotecan, bendamustin,
bevacizumab, bexaroten, bicalutamit, bisantren, bleomyxin, bortezomib, buserelin,
busulfan, cabazitaxel, canxi folinat, canxi levofolinat, capexitabin, carboplatin,
carmofur, carmustin, catumaxomab, xelecoxib, xelmoleukin, xetuximab,
chlorambuxil, chlormadinon, chlormetin, cisplatin, cladribin, axit clodronic,
clofarabin, crisantaspaza, xyclophosphamit, xyproteron, xytarabin, dacarbazin,
dactinomyxin, darbepoetin alfa, dasatinib, daunorubixin, decitabin, degarelix,
denileukin diftitox, denosumab, deslorelin, dibrospidium clorua, docetaxel,
doxifluridin, doxorubixin, doxorubixin + estron, eculizumab, edrecolomab, elliptinium
axetat, eltrombopag, endostatin, enocitabin, epirubixin, epitiostanol, epoetin alfa,
epoetin beta, eptaplatin, eribulin, erlotinib, estradiol, estramustin, etoposit, everolimus,
exemestan, fadrozol, filgrastim, fludarabin, flouraxil, flutamit, formestan, fotemustin,
fulvestrant, gali nitrat, ganirelix, gefitinib, gemxitabin, gemtuzumab, glutoxim,
goserelin, histamin dihydroclorua, histrelin, hydroxycarbamit, hat I-125, axit
ibandronic, ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib, imiquimod,
improsulfan, interferon alfa, interferon beta, interferon gama, ipilimumab, irinotecan,
ixabepilon, lanreotit, lapatinib, lenalidomit, lenograstim, lentinan, letrozol,
leuprorelin, levamisol, lisurit, lobaplatin, lomustin, lonidamin, masoprocol,
medroxyprogesteron, megestrol, melphalan, mepitiostan, mercaptopurin, methotrexat,
methoxsalen, Metyl aminolevulinat, metyltestosteron, mifamurtit, miltefosin,
miriplatin, mitobronitol, mitoguazon, mitolactol, mitomyxin, mitotan, mitoxantron,
nedaplatin, nelarabin, nilotinib, nilutamit, nimotuzumab, nimustin, nitracrin,
ofatumumab, omeprazol, oprelvekin, oxaliplatin, liéu phap diéu tri gen p53, paclitaxel,
palifermin, hat paladi-103, axit pamidronic, panitumumab, pazopanib, pegaspargaza,
PEG-epoetin beta (metoxy PEG-epoetin beta), pegfilgrastim, peginterferon alfa-2b,
pemetrexed, pentazoxin, pentostatin, peplomyxin, perfosfamit, picibanil, pirarubixin,
plerixafor, plicamyxin, poliglusam, polyestradiol phosphat, polysacarit-K, porfimer

natri, pralatrexat, prednimustin, procarbazin, quinagolit, raloxifen, raltitrexed,
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ranimustin, razoxan, regorafenib, axit risedronic, rituximab, romidepsin, romiplostim,
sargramostim, sipuleuxel-T, sizofiran, sobuzoxan, natri glyxididazol, sorafenib,
streptozoxin, sunitinib, talaporfin, tamibaroten, tamoxifen, tasonermin, teceleukin,
tegafur, tegafur + gimeraxil + oteraxil, temoporfin, temozolomit, temsirolimus,
teniposit, testosteron, tetrofosmin, thalidomit, thiotepa, thymalfasin, tioguanin,
tocilizumab, topotecan, toremifen, tositumomab, trabectedin, trastuzumab, treosulfan,
tretinoin, trilostan, triptorelin, trofosfamit, tryptophan, ubenimex, valrubixin,
vandetanib, vapreotit, vemurafenib, vinblastin, vincristin, vindesin, vinflunin,
vinorelbin, vorinostat, vorozol, vi hinh ciu thiy tinh ytri-90, zinostatin, zinostatin

stimalamer, axit zoledronic, zorubixin.

9. T hop chira mudi dihydroclorua theo diém 1 hodc 2 va mét hoic nhidu duoc chit
khéc, trong d6 dugc chit khac nay dugc chon tir 131I-chTNT, abarelix, abirateron,
aclarubixin, aldesleukin, alemtuzumab, alitretinoin, altretamin, aminoglutethimit,
amrubixin, amsacrin, anastrozol, arglabin, asen trioxit, asparaginaza, azvacitidin,
basiliximab, BAY 80-6946, BAY 1000394, BAY 86-9766 (RDEA 119), belotecan,
bendamustin, bevacizumab, bexaroten, bicalutamit, bisantren, bleomyxin, bortezomib,
buserelin, busulfan, cabazitaxel, canxi folinat, canxi levofolinat, capexitabin,
carboplatin, carmofur, carmustin, catumaxomab, xelecoxib, xelmoleukin, xetuximab,
chlorambuxil, chlormadinon, chlormetin, cisplatin, cladribin, axit clodronic,
clofarabin, crisantaspaza, xyclophosphamit, Xyproteron, xytarabin, dacarbazin,
dactinomyxin, darbepoetin alfa, dasatinib, daunorubixin, decitabin, degarelix,
denileukin diftitox, denosumab, deslorelin, dibrospidium clcrua, docztaxel,
coxifluridin, doxorubixin, doxorubixin + estron, eculizumab, edrecolomab, elliptinium
axetet, eltrombopag, endostatin, enocitabin, epirubixin, epitiostanol, epoetin alfa,
epoetin beta, eptaplatin, eribulin, erlotinib, estradiol, estramustin, etoposit, everclimus,
exemestan, fadrozol, filgrastim, fludarabin, flouraxil, flutamit, formestan, fotemustin, .
fulvestrant, gali nitfat, ganirelix, gefitinib, gemxitabin, gemtuzumab, glutoxim,
goserelin, histamin dihydroclorua, histrelin, hydroxycarbamit, hat I-125, axit
ibandronic, ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib, imiquimod,
improsulfan, interferon alfa, interferon beta, interferon gama, ipilimumab, irinotecan,

ixabepilon, lanreotit, lapatinib, lenalidomit, lenograstim, lentinan, letrozol,
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leuprorelin, levamisol, lisurit, lobaplatin, lomustin, lonidamin, masoprocol,
medroxyprogesteron, megestrol, melphalan, mepitiostan, mercaptopurin, methotrexat,
methoxsalen, Metyl aminolevulinat, metyltestosteron, mifamurtit, miltefosin,
miriplatin, mitobronitol, mitoguazon, mitolactol, mitomyxin, mitotan, mitoxantron,
nedaf)latin, nelarabin, nilotinib, nilutamit, nimotuzumab, nimustin, nitracrin,
ofatumumab, omeprazol, oprelvekin, oxaliplatin, liéu phap diéu tri gen p53, paclitaxel,
palifermin, hat paladi-103, axit pamidronic, panitumumab, pazopanib, pegaspargaza,
PEG-epoetin beta (metoxy PEG-epoetin beta), pegfilgrastim, peginterferon alfa-2b,
pemetrexed, pentazoxin, pentostatin, peplomyxin, perfosfamit, picibanil, pirarubixin,
plerixafor, plicamyxin, poliglusam, polyestradiol phosphat, polysacarit-K, porfimer
natri, pralatrexat, prednimustin, procarbazin, quinagolit, raloxifen, raltitrexed,
ranimustin, razoxan, regorafenib, axit risedronic, rituximab, romidepsin, romiplostim,
sargramostim, sipuleuxel-T, sizofiran, sobuzoxan, natri glyxididazol, sorafenib,
streptozoxin, sunitinib, talaporfin, tamibaroten, tamoxifen, tasonermin, teceleukin,
tegafur, tegafur + gimeraxil + oteraxil, temoporfin, temozolomit, temsirolimus,
teniposit, testosteron, tetrofosmin, thalidomit, thiotepa, thymalfasin, tioguanin,
tocilizumab, topotecan, toremifen, tositumomab, trabectedin, trastuzumab, treosulfan,
tretinoin, trilostan, triptorelin, trofosfamit, tryptophan, ubenimex, valrubixin,
vandetanib, vapreotit, vemurafenib, vinblastin, vincristin, vindesin, vinflunin,
vinorelbin, vorinostat, vorozol, vi hinh ciu thiy tinh ytri-90, zinostatin, zinostatin

stimalamer, axit zoledronic, zorubixin.
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FIG.1

Phd IR cta dihydroclorua cé cong thirc (II)
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FIG.2

Phd Raman ctia dihydroclorua c6 cong thire (II)
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FIG.3

Phd UV/VIS cua dihydroclorua c6 cong thirc (IT)
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FIG.4

Phé '"H-NMR ctia dihydroclorua c6 cong thirc (II)
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FIG.5

Phd *C-NMR ctia dihydroclorua c6 cong thire (II)
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FIG.6

Phd BC-NMR cua dihydroclorua ¢6 cong thirc (II)
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FIG.7
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Pho khoi ctia dihydroclorua cé cong thire (II)
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