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(57) Sang ché dé cap dén cac hop chat di vong ma tc ché sy gan két ciia menin
va MLL hoic protein dung hgp MLL. Sang ché ciing dé cip dén chit (rc ché twong
td&c menin-MLL khong thuan nghich dac hiéu. Sang ché cling dé cap dén duoc
pham ma chira cac hop chit nay dé diéu tri bénh hodc tinh trang bénh ty mién,
bénh hoic tinh trang bénh mién dich té bao khac loai, bénh ung thu, bao gém u
lympho, bénh bach cau va cac bénh hoic tinh trang bénh khac phu thudc vao

tuong tac menin-MLL.
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Linh vue k§ thuat dwoe dé cap

Sang ché dé cap dén hop chét, phwong phép san xuét hop chét nay, dugc phim
"va thubc chtra hop chét nay, va phuong phap st dung hop chit va dugc pham nay dé tic
ché hoat tinh ctia menin-MLL. (Va cling ¢6 thé dong vai trd nhu 1a chét chéng khéi u
thong qua hoat dong ngoai muc ti€u bang cach tac dong dén cac tuong tac protein-

‘protein khéc cfing nhu kinaza.)
Tinh trang ky thuat cia sang ché

Ho Histon—lysin N-metyltransferaza 2 (KMT2) ctia protein, hi¢n nay g0m it nhét
5 thanh vién, metyl héa lysin 4 trén dudi histon H3 & cac ving diéu hoa quan trong trong
hé gen va nho do truyén céc chirc ning quan trong thong qua viéc didu bién cdu tric
chét nhidm sic va kha nang tiép can ADN (Morera, Liibbert, and Jung., Clin. Epigenetics
8, 57- (2016)). Cac enzym nay duoc biét 1a dong vai trd quan trong trong viéc diéu hoa
biéu hién gen trong qua trinh phat trién ban ddu va qua trinh tao mau (Rao & Dou.,

Nat.Rev. Cancer 15, 334-346 (2015)).

Ho KMT?2 cia ngudi ban dau duoc dat tén 1a ho bénh bach cau dong hdn hop
(mixed-lineage leukaemia - MLL), do vai tro cua thanh vién dAu tién duoc tim thdy
trong bénh nay, KMT2A vin thuong duoc goi 1a MLL1 hodc MLL trong thyc tién 1am
sang thong thuong.

KMT2A (MLL1) thudng duge phat hién 1a cin dugc huéng dich di truyén té bao
trong nhiéu loai bénh bach cau (vi du, ALL va AML), va trong cac truong hop nay tai
vi trf ma tim thay su chuyén vi nhiém sic thé dugc can bang, ching thudng huéng dich
KMT2A (MLL1) va mot trong s6 hon 80 gen ddi tac chuyén vi da dugc mo ta cho dén
nay (Winters and Bernt, Front. Pediatr. 5, 4 (2017)). Cac bét thudng vé nhiém sic thé
nay thudong din dén su tao thanh cic gen dung hop mé hoa céc protein dung hop duge
cho 13 ¢6 lién quan dén su khéi phat va/hodc tién trién ciia bénh. Viéc (rc ché menin c6
thé 13 mot chién luoc ddy htra hen dé didu tri cac bénh lién quan dén MLL, bao gdm ca

bénh bach cau.
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M-525 1a chét e ché phan tir nho hidu luc cao, khong thuan nghich cta twong
tac protein-protein menin-MLL. N6 tao ra lién két cong hoa tri voi gbc Cys329 trong
menin. M-525 chirng minh tinh ddc hi¢u té bao cao so voi cac té bao bénh bach cau
khong MLL va c6 hiéu luc hon gép 30 14n so v&i céc chét e ché thuan nghich twong
mg. Xem tai liéu S. Xu et al. Angewandte Chemie International Ed. 57(6), 1601-1605
(2017).

Ban chit ky thuit clia sang ché

Puoc mo ta ¢ day la cac chit Gc ché khong thuan nghich cia tuong tdc menin-
MLL. Ciing dugc md ta & day la chét e ché khong thudn nghich di vong dac hi€u cua

twong tac protein dung hgp MLL hodc menin-MLL.

Ciling dugc md ta ¢ day 1a phuong phéap tdng hop chét tic ché khong thuan nghich
nay, phuong phép st dung chét e ché khong thuan nghich nay trong diéu tri bénh (bao
gém cac bénh trong doé su uc ché twong tdc menin-MLL tao ra loi ich diéu tri cho bénh
nhan méc bénh). Con dugc md ta 1a dugce pham ma chira chét uc ché tuong tac menin-
MLL. Cu thé, duoc md ta & day 1a hop chét va phuong phép st dung hop chét nay dé
trc ché twong tac clia menin véi MLL protein ung thu (oncoprotein) (vi du, protein ung

thu dung hgp MLL1, MLL2, MLL).

Cu thé dugc mo ta & day 1a chét trc ché trong tac menin-MLL khong thuan nghich
ma tao ra lién két cOng hoa tri véi géc xystein trén menin. Con dugc mo ta ¢ day la chét
ttc ché tuong tac menin-MLL khong thuén nghich ma tao ra lién két cong hoa tri v6i
gbc Cys329 trén menin. Ciing dugc mo ta la duoc phim ma chira chét e ché khong

thuan nghich ciia menin.

Do d6, theo mdt s& phuong 4n, séng ché dé xuit phuong phap ngin ngira, didu
tri hodc cai thién & dong vét c6 vu bénh hodc tinh trang bénh ma c6 nguyén nhan lién
quan dén hoat dong khéac thuong clia tuong tac menin-MLL in vivo, bao gdbm budc ding
cho dong vat c¢6 vu lugng diéu tri bénh hoic luong diéu tri tinh trang bénh hiéu qua cta

hop chét c6 cong thic (I) ¢o cAu trac:

X Y- R
| X W | X
X A
Cy U TR?
(R*3), ()
m
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hodac mudi dugc dung ctia nd

trong do:
A 1a C hodc N;
L. b ' Lo 7 u
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o/ hoic =N
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thé hoic chua dugc thé:
Q 1a N, -N(H)-, -O-, hozc —S-;
7 1a —CR%*= hodc -N=;
X 1a -NR3*-, -C(R*),-, hodc —O-;
Y 1a lién két don, -NR3-, -C(R3®),-, hodc —O-;

W 12 -C(O)-, -S(0)-, hoiic -S(O)-;

3/261

duoc

mot trong s6 R! va R? 1a Cy>-N(H)C(0)-C(R®)=C(R®)(R), hodc CHy-Cy?-
N(H)C(0)-C(R#)=C(R®)(R®); va con lai 1a H, Ci-¢alkyl, Ci.¢ haloalkyl, halo, hodc CN;

Cy? 1a nhém tuy y duoc thé duoc chon tir phenyl, pyridyl, hodc vong

heteroxycloalkyl c6 tir 4 dén 7 canh c6 tir 1 dén 2 nguyén tt khéc loai doc 1ap duoc chon

tl nito, oxy, hoac luu huynh;

mdi R32, va R3® doc 1ap 1a H hodc Ci. alkyl;

mdi R* va R*™ doc lap 1a H, halo, CN, OR, -N(R), —C(O)N(R)2, -
NRC(O)R, -SO2R, -C(O)R, -CO2R, hodc nhom tuy y dugc thé duogc chon tir Cr.6 alkyl,

Cs.7 xycloalkyl, vong heteroxycloalkyl ¢6 tir 4 dén 7 canh c6 tir 1 dén 2 nguyén tt khac

loai doc 1ap duge chon tlr nito, oxy, hodc luu huynh, phenyl, vong aryl hai vong co tur 8

dén 10 canh, va vong heteroaryl c6 tir 5 dén 6 canh c6 tir 1 dén 4 nguyén tir khac loai

ddc 1ap duoc chon tir nito, oxy, hodc luu huynh;
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mdi R doc lap 1a H, hodc nhém tiy y duge thé duoc chon tir Ci.6 béo, phenyl,

vong aryl hai vong co tur 8 dén 10 canh, vong di vong no hodc chua no mot phén co tu

4 dén 7 canh co tir 1 dén 2 nguyén tir khéc loai doc 14p duge chon tir nito, oxy, hodc luu

huynh, va vong heteroaryl ¢ tir 5 dén 6 canh co tir 1 dén 4 nguyén tir khac loai doc lap

dugc chon tir nito, oxy, hodc luu huynh, hodc:

hai nhém R trén ciing nito ciing v4i nguyén tir xen vao gitta ching dé tao ra vong

heteroaryl no hodc chua no mot phan c6 tir 4 dén 7 canh c6 tir 0 dén 3 nguyén tir khac

loai, ngoai nito, doc 14p duoc chon tlr nito, oxy, hodc luu huynh;

R 13 H, Cialkyl, Ci-¢ haloalkyl, halo, hodc CN;

mdi R va R doc lap 1a H hodc Cisalkyl; hodc R va R® duoc ndi v6i nhau dé

tao ra lién keét;

R%¢ 13 H hoiic C1.6 alkyl duoc thé hodc chua dugce thé;

mlal,2, hodc3;vanlal, 2, 3, hoac 4.

Theo mdt sb phuong 4n, sing ché d& xuét hop chit c6 cong thie (I) ¢6 cAu truc:

X Y- R
| X W | A
cy” K A g2
(R4a)n 4b
(R™)m

(1

hodc mudi dugc dung cua nod

trong do:
A la C hoac N;
s . , &,
= \‘“' k ye— e f‘?:i‘;"v & ) ‘J;}—_._N
VT S o
A W o
{f____Nf- ‘:::_ ‘T'J/;s (/ j’;,;-__.r\}‘ "’\?"‘ s
N° D=a . \_ /¢
— hodc b=y
Cy la

duoc thé hodc chua duoc thé;
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Q1aN, -N(H)-, -O-, hodc —S-;

7 1a —CR%*= hodc -N=;

X 1a -NR?2%-, -C(R3),-, hodc —O-;

Y 1a lién két don, —-NR??-, —C(R*"),-, hodic —O-;

W 14 -C(O)-, -S(0)-, hoac -S(O)2-;

mot trong s6 R! va R% 1a Cy>-N(H)C(0)-C(R®)=C(R®)(R®), hogc CH>-Cy?*-
N(H)C(0)-C(R*)=C(R®)(R®); va con lai 1a H, Ci-s alkyl, Ci-¢ haloalkyl, halo, hodc CN;

Cy? la nhém tuy y duge thé duge chon tir phenyl, pyridyl, hodc vong
heteroxycloalkyl c6 tir 4 dén 7 canh c6 tir 1 dén 2 nguyén tir khéc loai doc 14p dugc chon
tr nito, oxy, hodc luu huynh;

mdi R32, va R doc lap 1a H hodc Cis alkyl;

mdi R* va R* doc lap 1a H, halo, CN, OR, -N(R)2, -C(O)NR), -
NRC(O)R, -SO2R, -C(O)R, -CO2R, hodc nhém tuy y duge thé dugc chon tir Ci6 alkyl,
Cs.7 xycloalkyl, vong heteroxycloalkyl co tir 4 dén 7 canh c6 tir 1 dén 2 nguyén tir khac
loai doc 14p dugc chon tir nito, oxy, hodc luu huynh, phenyl, vong aryl hai vong c6 tur 8
dén 10 canh, va vong heteroaryl c6 tir 5 dén 6 canh c6 tir 1 dén 4 nguyén tir khac loai
ddc 1ap duge chon tir nito, oxy, hodc luu huynh;

mdi R doc 1ap 1a H, hodc nhéom tuy y duoc thé duoc chon tir Ci béo, phenyl,
vong aryl hai vong co tur 8 dén 10 canh, vong di vong no hodc chua no mét phan c6 tir
4 dn7 canh cotr 1 dén 2 nguyén tt khac loai doc 1ap duoc chon tir nito, oxy, hodc luu
huynh, va vong heteroaryl co tir 5 dén 6 canh co tir 1 dén 4 nguyén tir khéc loai ddc lap
duoc chon tir nito, oxy, hodc luu huynh, hoac:

hai nhém R trén cing nito cing v&i nguyén tir xen vao gitra chiing dé tao ra vong
heteroaryl no hodc chua no mot phén c6 tir 4 dén 7 canh ¢6 tir 0 dén 3 nguyén tir khac
loai, ngoai nito, doc 1ap duge chon tir nito, oxy, hodc luu huynh;

R?1a H, Cisalkyl, Ci¢ haloalkyl, halo, hodac CN;

mdi R va R® doc 1ap 14 H hodc Cisalkyl; hodc R% va R® duoc ndi v&i nhau dé
tao ra lién Kkét;

R6¢ 13 H hoiic Ci.¢ alkyl duoc thé hodc chua duge thé;

5



47459 6/261

mlal, 2, hodc3;vanlal, 2,3, hodc4.
Theo mét s6 phwong 4n, sang ché d& xuét hop chit c6 cong thire (XXD):

RGC
o) / R6b

A CY —NH R
SR
| o o R4b)

Cy
(R*),

(XXI)

hodc mubi dugc dung cta no,

trong d6 A, Cy, Cy? R*, R R, R®, m, va n nhu dugc mo ta cho cong thirc
(I); va mdi R® va R® doc 1ap 1a H, Crs alkyl, C1¢ haloalkyl, halo, hodc CN.

Theo mdt sé phuong 4n, X 1a -N(H)- va Y 1a -NH-, -C(H)2- hodc O. Theo mot
s6 phuong an, mdi trong s6 X va Y 1a -N(H)-.

Theo mot s6 phuong an, W 1a -S(O)-, hodc -S(O),-. Theo mdt phuong 4n cu thé,
W 1a -C(O)-.

Theo mét s6 phuong an, —X-W-Y- 1a —-N(H)-C(O)-N(H)-, -N(H)-C(0)-CHo-, —
CH,-C(O)-N(H)-, -N(H)-S(0)-N(H)-, -N(H)-S(0)-CHa-, —-CH>-S(0)-N(H)-, —N(H)-
S(0)2-N(H)-, -N(H)-S(0)2-CHz-, —-CH2-S(0)2-N(H)-, hodc ~N(H)-C(O)-.

Theo mdt sé phuong an, hop chét c6 cong thire (I1a), (IIb), (Ilc) hodc (11d):

(R1leH]
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hoac mubi dugc dung cua no.
Theo mot sb phuong 4n, R? 1a H, Me, Et, i-Pr, CF3, F, Cl, OMe, OEt, hodc CN.

Theo mét sé phwong 4n, hop chét c6 cong thire (XV):

H
N m\
(> N |
N / NH
N
/N\

(XV)
hoac mudi duge dung ctia nd.

Theo mdt sb phuong 4n, hop chét c6 cong thire (XVI):

& HTHNQVQHJOJ\/

~
N / NH
NN (XV1)

hodc mubi dugc dung cua no.

Theo mdt s6 phuong an, hop chét c6 cong thire (XVII):

NK 0 |
ISV SN
N O

~

N NH
\\_N/ (XVII)

hodc mudi duge dung cua no.

Theo mot s& phuong an, vi trf hoat dong la khoang trong d6 hop chét hodc gbc
gén két v6i vi tri MLL trén menin. Theo mot sb phuong an, vi tri hoat dong la MEN1 &
vi trf gén két MLL.

Theo mdt s& phuong 4n, bénh hodc tinh trang bénh 1a bénh tu mién, bénh mién

dich té bao khac loai, bénh ung thu, bénh té bao mast, bénh lodng xuong hodc b1 loan

tiéu xuong, hodc bénh viém.
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Theo mot sb phuong 4n, hgp chét theo sang ché ciing c6 thé déng vai trdo nhu
chét chéng khéi u thong qua hoat dong ngoai muc tiéu bang cach tac dong dén cac tuong

tac protein-protein khac cling nhu kinaza.

Theo mdt s6 phwong an, sdng ché dé xuit duoc phdm chira lugng hiéu qua didu
tri cia hop chét co cong thirc (I) va ta duoc dugc dung. Theo mot ) phuong én, dugc
phém chtra hop chét c6 cong thic (I) duoc bao ché cho dudong dung dugc chon tir dung
qua duong miéng, dung ngoai duong tiéu hoa, ding qua mi¢ng, dung qua dudng mii,
dung tai chd, hodc dung qua truc trang. Theo mot s6 phuong 4n, sdng ché dé xuét phuong
phép didu tri bénh hofc tinh trang bénh tw mi&n bao gdm budc ding cho bénh nhén can
didu tri lugng hidu quéa didu tri ciia hop chit ¢6 cong thire (I). Theo mdt s phuong én
bénh tuy mién dugc chon tir bénh viém khép dang thép hodc luput. Theo mot sb phuong
4n, sang ché d& xuit phuong phap diéu tri bénh hodc tinh trang bénh mién dich t& bao
khac loai bao gdm bude ding cho bénh nhan cin diéu trj lugng hiéu qué diéu tri ctia hop
chét c6 cong thire (I). Theo mot sb6 phuong 4n sing ché dé xuét phuwong phap diéu tri
bénh ung thu bao gdm budc ding cho bénh nhan cAn diéu tri lrong hiéu qua diéu tri ctia
hop chét ¢ cong thirc (I). Theo mot s6 phuong 4n, bénh ung thu 12 ung thu dong tiy té
bao mau. Theo mot sb phuong an, bénh ung thu 1a ung thu dong bach huyét té bao mau.
Theo mét s6 phwong an, bénh ung thu 1a rdi loan tang sinh té bao B. Theo mot sb phuong

an, bénh ung thu 1a ung thu dong bach huyét té bao mau.

Theo mt s6 phuong 4n, bénh ung thu dong tiy té bao mau 1a bénh bach cau dang
tay cép tinh. Theo mot s6 phuong 4n, bénh ung thu bach huyét té bao mau 1a bénh bach
cau nguyén bao lympho cAp tinh. Theo mdt s6 phuong 4n, rdi loan tiang sinh té bao B 1a
bénh u lympho té bao B 16n phan tén, bénh u lympho dang nang hodc bénh bach cau
lympho bao man tinh. Theo mot s6 phuong 4n, bénh ung thu (md mém) 1a u nguyén bao
than kinh dém va bénh ung thu tuy. Theo mot sb phuong an, bénh ung thu la caxinom
té bao than.

Theo mét sd phuong an, séng ché d& xuét phuong phap diéu tri bénh té bao mast
bao gdm budc ding cho bénh nhan cAn diéu tri lvong hiéu qua diéu tri ctia hop chét ¢co

cong thue (I).
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Theo mdt s6 phuong 4n, sang ché dé xuit phuong phép diéu tri bénh lodng xuong
hodc 161 loan tiéu xuong bao gém budc dung cho bénh nhan can diéu tri luong hiéu qua

didu tri cta hop chét co cong thire (D).

Theo mdt sd phuong 4n, séng ché d& xuét phuong phép didu tri bénh hoic tinh
trang bénh viém bao gém budce dung cho bénh nhin cAn diéu tri lugng hi€u qua diéu tri

cta hop chit c6 cong thue (D).

Bt ky su két hop ndo ctia cac nhom duge mo ta & trén cho cac bién dbi khac
nhau déu duoc dy tinh ¢ ddy. Can hidu rang c4c phan tir thé va mau thé d6i v6i cac hop
chat dugc dé xudt & day ¢6 thé duge chon boi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat dé tao ra hop chit ma &n dinh v& mit héa hoc va c6 thé duoc tong hop bang

cac k¥ thuat da biét trong linh vuc k¥ thuat, cling nhu céc linh vue duge néu 6 day.

Theo mdt sb phuong 4n, sing ché @ xuét duge pham, chira luong hiéu qua diéu
tri cua it nhat mot trong s6 hop chit bét ky & day, hodc mudi duge dung, chat chuyén
hoa c6 hoat tinh duoc, tién chéit duoc dung, hoic solvat dugc dung. Theo cac phuong an
nhét dinh, duoc phdm dugc dé xuit & day con chira chat pha loang, ta duge va/hodc chét

gén két duge dung.

Dugc pham duge bao ché dé dung bang duong va phuong tién thich hop chia
néng do hitu hiéu cia mdt hodc nhiéu hop chét duoc dé XUét & day, hodc din xuét hitu
hiéu vé mit dugc ciia chung, ma phéin phéi lugng hitu hi€u dé diéu tri, ngin ngira, hodc
cai thién mdt hodc nhiéu triéu chimg ctia bénh, r6i loan hoic tinh trang bénh ma dugc
diéu bién hoic néu khong thi bi tdc dong boi hoat dong cua Menin-MLL, hodc trong d6
hoat ddng ctia Menin-MLL c¢6 lién quan, dugc dé xuét. Luong va ndng do hidu qua la
hiéu qua dé cai thién bt ky triéu chung nao cta bét ky bénh, rdi loan hodc tinh trang

bénh nao dugc bdc 1§ & day.

Theo cac phuong an nhét dinh, dugc dé xuit & day 1a dugc pham c6 chua: 1) chét
mang, chét pha loang va/hodc ta dugc co thé chép nhan duogc vé mit sinh ly; va ii) mot
hozc nhidu hop chét duoc dé xuét ¢ day.

Theo mét sé phwong an, duge dé xuét ¢ day la phuong phap diéu tri cho bénh
nhan bang cich st dung hop chét duoc dé xuat & day. Theo mot s6 phuong 4n, dugc deé
xuét & day la phuong phép tc ché hoat dong ciia Menin-MLL, hodc phuong phap didu
tri bénh, réi loan hodc tinh trang, c6 thé ¢6 loi tir viée e ché hoat ddong Menin-MLL, &

9
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bénh nhan, bao gém viéc dung cho bénh nhan lugng hi€u qua diéu tri cua it nhét mot
trong s céac hop chét bat ky & day, hodc mubi duge dung, chat chuyén hoa c6 hoat tinh

dugc, tién chit dugc dung ho#c solvat dugce dung.

Theo mdt s6 phuong an, dugc md ta & day 1a vige s dung hop chét dugc boc 19
& day dé (tc ché hoat dong Menin-MLL hodc dé diéu tri bénh, r6i loan hodc tinh trang

bénh, ma s& c6 loi tir viéc tre ché hoat dong Menin-MLL.
Theo mét s& phuong &n, hop chét duoc dé xuét ¢ ddy dugc dung cho ngudi.

Theo mot s& phuong én, cac hop chét dugc dé xuét ¢ day dugc dung qua duong
miéng.

Theo mot s6 phuong an, cac hop chét duoc dé xuat & day dugce sir dung dé bao
ché thudc e ché hoat dong Menin-MLL. Theo mot s6 phuong 4n, cac hop chét dugc dé

xuét & diy dugc st dung d8 bao ché thudc e ché hoat dong Menin-MLL.

Cé4c san pham sin xuét bao gdm vat liéu dong goi, hop chét hogc duge pham hodc
din xuét dugc dung cta ching dugc dé xuét & day, c6 hiéu qua dé trc ché hoat dong cua
Menin-MLL, trong vat liéu déng géi, va nhén chi ra rang hop chét hodc dugc pham,
hogdc mubi dugc dung, chét chuyén hoa c6 hoat tinh dugc, tién chit duoc dung, hodc
solvat dugc dung cta ching, dugc st dung dé tc ché hoat dong ctia Menin-MLL, duoc

dé xuat.

Theo mdt s& phwong én, dugce dé xuét ¢ day la phuong phap tc ché hoat dong
Menin-MLL & dbi tuong can diéu tri bang cach cho d6i twong dung dugc pham chira
luong hiéu qua didu tri cua it nhdt mot hop chét c6 céu trac 1a cong thie (I). Theo mot
sb phuong an, dbi tugng cin diéu tri mac bénh tu mién, vi du, bénh viém duong rudt,
bénh viém khép, luput, bénh viém khép dang thap, bénh viém khép vay nén, bénh viém
xuong khop, bénh Still, bénh viém khép vi thanh nién, bénh tiéu duong, chirng nhuoc
co, bénh viém tuyén giap Hashimoto, bénh viém tuyén giap Ord, hoi chiing Sjogren do
bénh Graves, bénh xo cling rai rac, hoi ching Guillain-Barré, bénh viém néo tuy lan toa
cép tinh, bénh Addison, hdi chiing rung giat mét giat co, bénh viém ctrg khop a6t séng,
hoi ching khang thé khang phospholipit, bénh thiéu méau khong tai tao, bénh viém gan
tu mién, bénh khong dung nap gluten, hoi chtrmg Goodpasture, ban xuAt huyét giam tiéu
ciu vo cidn, bénh viém than kinh thi gi4c, bénh xo cling bi, bénh xo gan mat nguyén

phat, hoi chung Reiter, bénh viém dong mach Takayasu, bénh viém dong mach thai
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duong, bénh thiéu mau tan mau do ty mién, bénh u hat Wegener, bénh vay nén, bénh
rung toc toan bd, bénh Behget, chung mét moi man tinh, ching loan than kinh sinh
dudng, ching lac ndi mac tir cung, bénh viém bang quang k&, bénh tang truong luc co

than kinh, bénh xo ctng bi, hodc chitng dau 4m hd.

Theo mot s6 phuong én, dbi tuong cin didu tri mic bénh hoic tinh trang bénh
mién dich cua té bao khac loai, vi dy, bénh méanh ghép chdng lai vat chu, cy, truyén,
phan vé, di ing, qua man typ I, viém két mac do di tng, bénh viém mii di tng, hodc

bénh viém da co dia.

Theo cac phuong an nhét dinh, dbi tuong can diéu tri mac bénh viém, vi du, bénh
hen, bénh viém rudt thira, bénh viém bd mi, bénh viém tiéu phé quan, viém phé quén,
viém bao hoat dich, viém cd tir cung, viém dudng mat, viém tii mat, viém rudt két, viem
két mac, viém bang quang, viém tuyén 18, bénh viém da, viém da co, viém ndo, viém
mang trong tim, viém mang trong tir cung, viém rudt non, viém rudt hoai tir, viém 16i
cdu trong xuong, viém mao tinh hoan, viém céan gan ban chan, viém mo xo0, viém da
day, viém da day-rudt, viém gan, viém tuyén md hdi ma, viém thanh quan, viém vu,
viém mang ndo, viém tly, viém co tim, viém co, viém than, viém buéng tring, viém
tinh hoan, viém xuong, viém tai gitta, viém tuy, viém tuyén mang tai, viém mang ngoai
tim, viém mang bung, viém hong, viém mang phéi, viém tinh mach, viém phéi khu tr,
viém phéi, viém truc trang, viém tuyén tién liét, viém bé than, viém mili, viém éng dan
tring, viém xoang, viém miéng, viém mang hoat dich, viém gén, viém amidan, viém

mang bd dao, viém 4m dao, bénh viém mach, hodc viém am ho.

Theo mét sb phuong 4n, d6i twong can diéu tri méc bénh ung thu. Theo mét sb
phuong an, bénh ung thu Ia 161 loan tang sinh té bao B, vi du, bénh u lympho té bao B
16n phan tan, bénh u lympho dang nang, bénh u lympho lympho bao man tinh, bénh
bach cu lympho bao man tinh, bénh bach cAu tién lympho bao té bao B, u lympho tuong
bao lympho/bénh tang globulin dai phén t Waldenstrom, u lympho vung ria tai lach, u
tily twong bao, u trong bao, u lympho té bao B ving ria ngoai hach, u lympho té bao B
vung ria hach, u lympho té bao vo, u lympho té bao B 16n trung that (tuyén tc), u lympho
té bao B 16n trong mach, u lympho tran dich nguyén phat, u lympho burkitt/bénh bach
cau, hodc u hat dang lympho. Theo mot s6 phuong 4n, trong do dbi teong mic bénh ung
thu, chat chéng ung thu dugc dung cho d6i twong ngoai mdt trong s§ cac hop chit duoc
néu & trén.
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Theo mat sb phuong an, dbi tuong cin didu tri méc r6i loan thuyén tac huyét
khéi, vi du, nhoi méu co tim, dau tht nguc, tai tdc sau khi nong mach vanh, tai hep sau
khi nong mach vanh, tai tac sau khi ph?lu thuat béc cau dong mach vanh, tai hep sau khi
phﬁu thuat béc cau dong mach vanh, dot quy, thiéu mau cuc bd thoang qua, rdi loan tic

dong mach ngoai vi, thuyén tdc phoi, hodc ching huyét khéi tinh mach sau.

Theo mdt sé phuong an, duge dé xuét ¢ day la phuong phéap diéu tri bénh tur mién
bﬁng cach dung cho d6i twong can diéu trj duoc phém chtra luong hiéu qua diéu tri cua
it nhat mot hop chét ¢6 cAu tric c6 cong thire (I)-(XVII). Theo mot s6 phuong 4n, bénh
tw mién 1a bénh viém khop. Theo mot s6 phuong 4n, bénh tu mién 1a luput. Theo mot
s6 phuong 4n, bénh tu mién 14 bénh viém duong rudt (bao gdm bénh Crohn va bénh
viem loét dai trang), bénh viém khép dang thép, bénh viém khép vay nén, bénh viém
xuong khép, bénh Still, bénh viém khép vi thanh nién, luput, bénh tiéu duong, chimg
nhuoc co, bénh viém tuyén giap Hashimoto, bénh viém tuyén giap Ord, hoi chung
Sjogren do bénh Graves, bénh xo ciing rai rac, hoi ching Guillain-B arré, bénh viém ndo
tuy lan toa cép tinh, bénh Addison, hdi ching rung giat mét giat co, bénh viém cing
khop dbt sbéng, hoi ching khang thé khang phospholipit, bénh thiéu mau khong tai tao,
bénh viém gan tu mién, bénh khong dung nap gluten, hoi chiing Goodpasture, ban Xuét
huyét giam tidu ciu vo cin, bénh viém than kinh thi gi4c, bénh xo cung bi, bénh xo gan
mat nguyén phat, hdi chimg Reiter, bénh viém dong mach Takayasu, bénh viém dong
mach thai duwong, bénh thiéu méau tan mau do tu mién, bénh u hat Wegener, bénh vay
nén, bénh rung toc toan bd, bénh Behget, chirng mét méi man tinh, chimg loan than kinh
sinh dudng, chimg lac ndi mac tir cung, bénh viém bang quang ke, bénh tang truong luc

co than kinh, bénh xo cting bi, hodc chirng dau am hd.

Theo mét s phuong an, duoc d& xudt & ddy la phuong phép diéu tri bénh hogc
finh trang bénh mién dich cta té bao khac loai bang cach ding cho d6i twong can didu
tri dugc phém chtira luong hiéu qué didu trj cua it nhat mot hop chét c6 cong thirc cAu
tréic (I)-(XVII). Theo mdt s6 phuong 4n, bénh hogc tinh trang bénh mién dich cua té bao
khéc ioai 1a bénh manh ghép chdng lai vat chu, cdy, truyén, phan vé, di ung, qua man

typ I, viém két mac do di img, bénh viém mii di tng, hoac bénh viém da co dia.

Theo mdt sb phuong an, dugc dé xuét & day la phuong phap diéu tri bénh viém
bang cach dung cho ddi twong can didu tri dugc pham chita lugng hiéu qua diéu tri ctia
it nhat mot hop chat ¢6 ciu trac c6 cong thire (I)-(XVII). Theo mot s6 phwong 4n, bénh
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viém 13 bénh hen, bénh viém duong rudt (bao g@)m bénh Crohn va bénh viém loét dai
trang), bénh viém rudt thira, bénh viém bd mi, bénh viém tiéu phé quan, viém phé quan,
viém bao hoat dich, viém chtr cung, viém dudng mit, viém tii mat, viém rudt két, viém
két mac, viém bang quang, viém tuyén 18, bénh viém da, viém da co, viém ndo, viém
mang trong tim, viém mang trong tir cung, viém rudt non, viém rudt hoai tr, viém 161
cAu trong xuong, viém mao tinh hoan, viém can gan ban chén, viém mo xo, viém da
day, viém aa day-rudt, viém gan, viém tuyén md hdi mu, viém thanh quan, viém vu,
viém mang nio, viém tiy viém co tim, viém co, viém thén, viém buéng trirng, viém tinh
hoan, viém xuong, viém tai gilta, viém tuy, viém tuyén mang tai, viém mang ngoai tim,
viém mang bung, viém hong, viém mang phéi, viém tinh mach, viém phéi khu tra, viém
phéi, viém truc trang, viém tuyén tién liét, viém bé than, viém miii, viém éng dan tring,
viém xoang, viém miéng, viém mang hoat dich, viém gan, viém amidan, viém mang bd

dao, viém 4m dao, bénh viém mach, hodc viém am ho.

Theo mot sé phuong 4n, dugc dé xuét ¢ day la phuong phép diéu tri bénh ung
thu bang cach dung cho d6i tuong can diéu tri duge pham chira lugng hiéu qua diéu tri
ca it nhat mot hop chét co cAu tric c6 cong thirc (I)-(XVII). Theo mot s6 phuong 4n,
bénh ung thu 1a 16i loan ting sinh té bao B, vi du, bénh u lympho té bao B 16n phan tan,
bénh u lympho dang nang, bénh u lympho lympho bao man tinh, bénh bach cau lympho
bao man tinh, bénh bach cdu tién lympho bao té bao B, u lympho tuong bao
- lympho/bénh ting globulin dai phan tr Waldenstrom, u lympho vung ria tai lach, u tiy
tuong bao, u tuong bao, u lympho té bao B vung ria ngoai hach, u lympho té bao B ving
ria hach, u lympho té bao vé, u lympho té bao B 16n trung thit (tuyén tc), u lympho té
bao B 16n trong mach, u lympho tran dich nguyén phét, u lympho burkitt/bénh bach cau,
hodc u hat dang lympho. Theo mot s6 phuong é4n, trong do dbi twong mac bénh ung thu,
chét chdng ung thu duge dung cho d61 tugng ngoai mot trong sb cac hop chét duge néu
& trén.

Theo mdt sé phuwong 4n, dugc dé xuét ¢ day la phuong phap didu tri r6i loan
thuyén tic huyét khdi bang cach dung cho dbi twong can diéu tri duge pham chtra luong
hidu qué didu tri cta it nhét mot hop chét c6 cau trac c6 cdng thire (D-(XVII). Theo mot
) phuong an, r6i loan thuyén tac huyét khéi 1a nhdi mau co tim, dau tht nguc, tai tac
sau khi nong mach vanh, tai hep sau khi nong mach vanh, téi tdc sau khi phau thuét bac

ciu dong mach vanh, tai hep sau khi phﬁu thuat bac cau dong mach vanh, dot quy, thiéu
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méu cuc bd thoang qua, rdi loan tac dong mach ngoai vi, thuyén tac phdi, hodc ching

huyét khdi tinh mach sau.

Theo mdt sé phuong an phuwong phép didu tri viém bao gém viéc dung cho dong
VAt ¢6 vii it nhit mot 14n luong hitu hiéu cta it nhit mot hop chét ¢6 clu tric c6 cong

thire (I)-(XVIL).

Theo mdt s6 phuong én, sang ché @& xuét phuong phap diéu tri bénh ung thu bao
gém viéc dung cho dong vat c6 vu it nhéit mot 14n luogng hitu hiéu cua it nhét mét hop
chit ¢6 cu tric c6 cong thie (I)-(XVII). Loai bénh ung thu ¢6 thé bao gdbm, nhung

khong bi gi6i han &, bénh ung thu tuy va céc khoi u rn hodc huyét hoc khéc.

Theo mdt s6 phuong an, sdng ché @& xuét phuong phép didu tri bénh ho hip bao
gdm viéc dung cho dong vat co vu it nhét mot 14n lugng hitu hiéu cua it nhit mot hop
chéit c6 cong thite cau tric (I)-(XVII). Theo mot s6 phuong 4n, bénh ho hép 14 bénh hen.
Theo mdt sé phuong an, bénh ho hép bao gdm, nhung khong bi gidi han &, hoi ching
suy ho hép & ngudi trudng thanh va bénh hen do di tng (bénh hen do ngoai lai), bénh
hen khong do di ang (bénh hen ndi tai), bénh hen nang cép tinh, bénh hen man tinh,
bénh hen 1am sang, bénh hen vé dém, bénh hen gay ra do di img nguyén, bénh hen nhay
v&i aspirin, bénh hen géy ra do tap thé duc, bénh ting thong khi isocapnic, bénh hen
khéi phat & tré em, bénh hen khéi phat & nguoi 16n, bénh hen dang ho, bénh hen do nghé

nghiép, bénh hen chéng lai steroit, va bénh hen theo mua.

Theo mdt s6 phuong &n, sang ché dé xuit phuong phép ngan ngtra bénh vi€ém
khép dang thap va bénh viém xwong khop bao gbm viéc dung cho dong vat c6 v it nhét

mot 14n luong hitu hiéu cta it nhdt mot hop chét c6 cAu tric c6 cong thire (1)-(XVID).

Theo mdt s phuong 4n, sang ché d& xuit phuong phap diéu tri dap ung viém cla
da bao gom viéc dung cho dong vat c6 vu it nhAt mot 1an lwong hiru hiéu cta it nhét mot
hop chét ¢6 cAu tric c6 cong thire (I)-(XVII). Dap tmg viém ctia da bao gdm, vi du, bénh
viém da, bénh viém da tiép xlic, eczema, may day, bénh tring ca dd, va seo. Theo mot
khia canh khéc 1a phuong phap dé giam tén thuong vay nén & da, khép hodc cac md
hodc co quan khéc, bao gém viéc dung cho dong vét c6 vi luong hitu hiéu ctia hgp chét
thtt nhat ¢ cong thirc cAu trac (I)-(XVID).

Theo cic phuong an nhét dinh, sang ché boc 16 phuong phap diéu tri bénh hogc
tinh trang bénh dudi day bao gdm viéc dung cho dong vét co vi hop chét theo sang ché.

14



47459 15/261

Theo mot sb phuong 4n, bénh hodc tinh trang bénh 1a ALL (bénh u lympho lympho bao
chp tinh), DLBCL (bénh u lympho té bao B 16n lan toa), FL (bénh u lympho dang nang),
RCC (caxinom té bao than), u nguyén bao tiy & tré em, u nguyén bao than kinh dém,
bénh ung thu hodc khéi u tuy, bénh ung thu gan (caxinom té bao gan), bénh ung thu
tuyén tién liét (Myc), bénh ung thu vii bo ba &m tinh (Myc), AML (bénh bach cau dang
tiry cép tinh), hodc MDS (hdi chimg loan sinh tly). Theo mot s& phuong 4n, bénh hodc
tinh trang bénh 1a loan truong luc co khoi phat sém. Theo mot sd phuong 4n khéc nira,

bénh hodc tinh trang bénh la hoi ching Kabuki.
Theo mot sb phuong 4n, bénh hodc tinh trang bénh la khéi u do p53 diéu khién.
Khéi u do p53 didu khién va Menin/MLL]1

Con duodng truyén tin hiéu RUNX2 1a mét trong cac tin hiéu song sot dic trung
cho céc té bao ung thu khiém khuyét p53. RUNX2 tuyén chon phuc hop biéu sinh
Menin/MLL1 dé gy ra su biéu hién cia MYC. Viéc st dung cic chét e ché khong
thuan nghich phan t& nho cta phac hop Menin/MLLI1, huéng dich truc
RUNX2/Menin/MLL1/MYC 1a mot chién lugc kha thi dé tiéu diét té bao ung thu khiém
khuyét p53 (Shih, et al., A RUNX2-Mediated Epigenetic Regulation of the Survival of
pS3 Defective Cancer Cells. PLOS Genetics,
https://doi.org/10,1371/journal.pgen, 1005884, 2016).

Theo mt s6 phuong 4n, bénh hoic tinh trang bénh 1a khdi u do MYC diéu khién.
Khéi u do MYC diéu khién va Menin/MLL1

MYC duogc ghi nhan 1a ¢6 lién quan rong rai dén nhi¢u bénh ung thu, trong d6
bidu hién ctia n6 duge udce tinh 1a ting cao hodc khong duoc diéu chinh & 70% trudng
hop ung thu ¢ nguoi. Mac do biéu hién MYC cao c6 lién quan dén bénh ung thu tuyén
tién liét & ngudi va bénh ung thu vi bo ba am tinh (Gurel et al., Mod Pathol. 2008 Sep;
21(9):1156-67; Palaskas et al., Cancer Res. 2011 Aug 1; 71(15):5164-74). Cac md hinh
thuc nghiém vé sy hinh thanh khéi u qua trung gian Myc cho thdy rang cac khéiu da
hinh thanh phu thudc vao Myc va su biéu hién khong dugc diéu chinh ctia Myc dan dén
phu thudc khong chi Myc ma con ¢ vao cac chét dinh dudng. Cac thay dbi do Myc gy
ra ndy mang dén co hoi khéc biét cho céc chién luge didu tri méi. Mic du thuc té 1a cac
té bao ting sinh binh thuong (cac ngan té bao gbc va té bao mién dich) cling st dung
MYC dé tai tao, nhiéu nghién ctru da tép trung vao vigc huéng dich Myc dé diéu tri ung
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thu. Cac chién Iuge da xuAt hién dé uc ché biéu hién MYC, lam gian doan qué trinh
dime héa Myc-Max, ¢ ché lien két ADN cua Myc-Max va can thié€p vao cac gen dich
Myec chinh (Dang et al. Cell. 2012, 149(1): 22-35).

Vai trd cua Menin trong viéc Grc ché khéi u 12 dic hiéu té bao, su phé v& Menin
trong gan hodc hé théng tao mau khong dan dén tao thanh khoi u. Quan trong 1a xac

dinh ndng do cua thudc trong mo noi tict, mo gan, tiy xuong va hé tao mau.

Phuong an bét ky trong sd cac phuong 4n dd néu & trén 1a phuong an trong dé
viéc ding 1a trong rudt, ngoai duong tiéu hoa hodc ca hai, va trong d6 (a) lwong hiru
hiéu cia hop chét dugc dé xuét duge ding toan than cho dong vat c6 vu; (b) luong hitu
hiéu cua hgp chét duoc @& xuét dugc dung qua dudng mi¢ng cho dong vat co vu; (¢)
luong hitu hi¢u cua hop chét duogc dé xuét duoc dung trong tinh mach cho dong vt c6
vi; (d) lugng hitu hiéu cta hop chét dugce dé xuit dugc dung bang cach hit; (e) luong
hitu hiéu ciia hop chét dugc dé xuét duoc dung qua duong mili; hodc (f) lugng hiru hiéu
cua hop chét duoc d& xut duge dung bang cach tiém cho dong vét c6 vi; (g) luong hitu
hiéu cua hop chét duoc dé xuit duoc dung tai chd (da) cho dong vat co vu; (h) lugng
hiru hiéu cta hop chét duge 8 xuit duoc dung bang cach dung cho mat; hodc (i) lugng

hitu hiéu cta hop chét dugc dé xuét duge dung qua tryc trang cho dong vat co V.

Phuong an bét ky trong sb cac phuong 4n da néu ¢ trén la phuong an bao gdm
viéc dung mot lugng hitu hi¢u duy nhit cta hop chét dugc @ xuit bao gdm mot sd
phuong 4n trong d6 (i) hop chat dwoc dé xuit duoc ding mt 14n; (i) hop chat duge dé
xuit dugc dung cho dong vét c6 va nhidu 14n trong khoang thoi gian mot ngay; (iii) lién

tuc; hoic (iv) lién tiép.

Phuong 4n bat ky trong sb cac phuong an dd néu 6 trén 1a mot s6 phuong én bao
gdm viéc dung nhiéu luong hitu hiéu cia hop chét duge d& xuit, bao gdm mot s6 phuong
an trong d6 (i) hop chét dugc dé xuat dugce ding trong mot lidu duy nhét; (ii) thoi gian
gilta cac lan dung 1a 6 gio; (iii) hop chét duoc dé xuit dugc dung cho dong vét c6 va
mdi 8 gid. Theo mdt sd phuong 4n, phuong phap nay bao gbm thoi gian tam dimg dung
thudc, trong do6 viéc dung hop chét bi tam ngung hodc tam thoi giam lidu ctia hop chét
duoc dung; vao cudi thoi gian tam dung dung thudc, viéc dung hop chét s& duoc tiép

tuc lai. Thoi gian tam dimg dung thudc c6 thé thay ddi tir 2 ngay dén 1 nam.
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Phuong 4n bt ky trong s6 cac phuong 4n dd néu & trén lién quan dén viéc didu
tri r6i loan tang sinh, bao gbm bénh ung thu, 12 mot s phuong 4n bao gdm viéc dung it
nhit mot chét bd sung dugc chon tr nhdm bao gém alemtuzumab, arsenic trioxit,
asparaginaza (dugc pegyl hoa hodc khong), bevacizumab, cetuximab, hop chéat gbc
platin chéng han nhu cisplatin, cladribin, daunorubixin/doxorubixin/idarubixin,
irinotecan, fludarabin, S-flouraxil, gemtuzumab, metotrexat, Paclitaxel™, taxol,
temozolomit, thioguanin, hodc céc 16p thudc bao gdbm hocmon (chét d6i khang estrogen,
chit ddi khang androgen, hodc chit twong tu hocmon gidi phong gonadotropin,
interferon chéng han nhu alpha interferon, nito mu tac ch'fmg han nhu busulfan hoac
melphalan hodc mechlorethamin, retinoit chéng han nhu tretinoin, chit uc ché khong
thudn nghich topoisomeraza ching han nhu irinotecan hodc topotecan, chét Gc ché
khong thuin nghich tyrosin kinaza ching han nhu gefinitinib hodc imatinib, hodc chét
dé didu tri dAu hiéu hoic triéu chiing gay ra boi liéu phép didu tri nhu vdy bao gom

allopurinol, filgrastim, granisetron/ondansetron/palonosetron, dronabinol.

Theo mdt s6 phwong 4n, hop chét c6 cong thirc (I)-(XLIIIc) la chét e ché khong
thuan nghich hoat dong ctia Menin-MLL. Theo cdc phuong an nhét dinh, chit trc ché
khong thuén nghich nay ¢6 ICso dudi 10 microM trong thtr nghiém enzym. Theo mét sd
phuong an, chét e ché menin-MLL ¢6 ICso nho hon 1 microM, va theo mot s6 phuong

an, nho hon 0,25 microM.

Céc muc dich, d4u hiéu va uu diém khéac cuia phuong phap va dugc phém duoc
mo ta & day s€ trd nén rd rang tir phan mb ta chi tiét dudi day. Tuy nhién, can hiéu rang,
phén mo ta chi tiét va cac vi du cu thé, trong khi chi ra cac phuong an cu thé, chi duoc
dua ra bang cach minh hoa, vi cac thay dbi va stra ddi khac nhau nam trong pham vi ctia
sang ché s& trd nén rd rang d6i v6i ngudi ¢o hiéu biét trung binh trong linh vuc k¥ thuét
tir phdn mo ta chi tiét nay. D& muc ctia cac phén dugc stt dung ¢ déy chi nhim muc dich
t chirc va khong duoc hiéu 1a 1am gi6i han dbi tuong duge mod ta. Tat ca cac tai liéu,
hodc cac phan clia tai liéu, duge trich din trong don bao gbm, nhung khong gidi han 6,
bang sang ché, don yéu cau cap bang doc quyén sang ché, céc bai bao, sach, huéng dan
st dung va cac ludn thuyét & day déu duoc két hop rd rang bang cach tham khao toan

b6 cho bat ky muc dich nao.
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Mo ta van tiat cac hinh vé

Fig.1 thé hién hiéu qué 1am tang ndng dd ctia hop chit 1 va MI-503 (0,027uM-
20uM) dbi v6i qué trinh ting sinh té bao HL-60 sau 4 ngay diéu tri, khi duoc phat hién
boi thir nghiém kha nang séng ciia té bao Cell TiterGlo. Mdi diém di liéu 1a gid tri trung

binh+SEM tir thir nghiém riéng 1¢ dugc thuc hién hai lan.

Fig.2 thé hién hi¢u qua lam tang ndng do cua hop chit 1 va MI-503 (0,027uM-
20uM) d6i v6i qua trinh ting sinh té bao MV-4-11 sau 4 ngay diéu tri, khi dugc phat
hién boi thit nghiém kha ning séng ciia té bao CellTiterGlo. Moi diém dir lidu 1a gia tri

trung binh+SEM tir thir nghiém riéng 1¢ dugc thuc hién hai 1an.

Fig.3 thé hién hidu quéa 1am tang ndng do clia hop chat 1 va MI-503 (0,027uM-
20uM) d6i v6i qua trinh tang sinh té bao MOLM-13 sau 4 ngay diéu tri, khi dugc phat
hién boi thir nghiém kha nang séng cua té bao CellTiterGlo. Mbi diém dit liu 1a gid tri
trung binh+=SEM tir thir nghiém riéng 1¢ dugc thyc hién hai lan.

Fig.4 thé hién hiéu qua lam tang ndng dd cia hop chét 10 dbi v6i qua trinh tang
sinh t& bao RS-411, HL-60, MOLM-13, va MV411 sau 4,7, 11, va 14 ngay diéu tri (T4,
T7, T11, va T14) khi dugc phat hién béi thir nghiém kha nang sdng cua té bao
CellTiterGlo. Mdi didm dit lidu 12 gia tri trung binh+SEM tir thit nghiém riéng lé duogc
thue hién hai 1an.

Fig.5 thé hién hiéu qua lam ting ndng do cta hop chat 13 d6i v6i qué trinh ting
sinh t& bao RS-411, HL-60, MOLM-13, va MV411 sau 4,7, 11, va 14 ngay diéu tri (T4,
T7, T11, va T14) khi dugc phat hién béi thar nghiém kha ning song cla té bao
CellTiterGlo. M3i didm dit liéu 1a gia tri trung binh+SEM tir thit nghiém riéng 1¢ dugc
thyc hién hai lan.

Fig.6 thé hién hiéu quéa lam tang ndng do ctia hop chét 15 d6i v6i qué trinh tang
sinh té bao RS-411, HL-60, MOLM-13, va MV411 sau 4,7, 11, va 14 ngay didu tri (T4,
T7, T11, va T14) khi dugc phét hién bdi thir nghiém kha nang sdng cua té bao
CellTiterGlo. Mi diém dit lidu 1 gia tri trung binh+SEM tir thir nghiém riéng 1& duoc

thuc hién hai lan.

Fig.7 thé hién két qua thi nghiém tang sinh trong thoi gian dai cta hop chét 10.
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Fig.8 thé hién két qua thtr nghiém ting sinh trong thoi gian dai cia hop chét 13,
hop chét 15, va hop chét 23.

Mo ta chi tiét sang ché
Dinh nghia

Tru khi ¢6 quy dinh khéc, tAt c& cac thuat ngit k§ thuét va khoa hoc dugc su dung
trong ban mo ta nay c6 nghia gidng nhu thuong duge hiéu boi ngudi co hiéu biét trung
binh v& linh vuc k§ thuat ma d6i twong duge bao hd thude vé. Trong trudng hgp ¢6
nhidu dinh nghia cho céc thut ngit ¢ day, thi cac dinh nghia trong phin mo ta nay s&
dugc wu tién 4p dung. Khi tham khdao mot URL hodc ma dinh danh hodc dia chi khéc,
can phai hiéu rang ma dinh danh d6 ¢6 thé thay dbi va thong tin cu thé trén internet c6
thé dén va di, nhung thong tin tuong duong co thé dugc tim thdy bang cach tim kiém
trén internet. Viéc tham khéo dé chting minh tinh sin c6 va phd bién cong khai cua thong
tin do.

CAn hidu 12 phdn md ta chung trén ddy va phdn mo ta chi tiét sau day chi la vi du
va giai thich va khong lam giéi han d6i tuong bt ky duge bao ho. Trong don nay, vice
stt dung sd it cling bao gbm viéc st dung s6 nhiéu trir khi dugc néu ra cu thé. Céan phai
hiéu rang, trong phan mod ta nay va trong cac yéu cu bao ho di kém, cac dang thé hién
s6 it bao gdm ca céc dang thé hién sb nhiéu, trlr khi ¢6 quy dinh khac rd rang theo ngit
canh. Viéc sit dung thuat ngft “bao gdm” cling nhu cac dang khéc, ching han nhu “bao
gbém”, “gdm” va “gdm c6”, khong gidi han. Dinh nghia vé cac thuat ngit hoa hoc tiéu
chuin co thé duoc tim thiy trong céc cong trinh tham khao, bao gdm Carey va Sundberg
“ADVANCED ORGANIC CHEMISTRY téi ban lan thtr 47 tap A (2000) va B (2001), Plenum
Press, New York. Trir khi dugc chi ra khéc, cac phuong phap khéi phd, NMR, HPLC,
hoa hoc protein, hoa sinh, ky thuat ADN t4i tb hop va dugc hoc thong thuong, trong
pham vi cta linh vuc k¥ thudt s& duoc st dung. Trir khi c6 dinh nghia cu thé khac, cac
danh phap dugc st dung lién quan dén, va cac quy trinh va ky thuat phong thi nghiém
v&, héa hoc phan tich, héa hoc hiru co tdng hop va hoa dugc vay té néu trong ban mo
ta nay la da biét trong linh vuc. Cac k¥ thuat tiéu chudn c¢6 thé duoc sir dung dé téng
hop hoa hoc; phan tich héa hoc; diéu ché, bao ché va dua duoc phém vao co thé va didu
tri cho bénh nhén. Céc k¥ thuat tiéu chuan c6 thé duoc st dung cho ADN tai td hop,

tdng hop oligonucleotit, nudi cay md va bién nap (vi du, xung dién, chuyén nhiém qua

19



47459 20/261

liposom). Phan tng va k¥ thuét tinh ché c6 thé dugc thuc hién, vi du, béng cach sur dung
kit theo mo ta ctia nha san xuét hodc nhu thuong dugc thyc hién trong linh vue nay hodc
nhu duoc néu trong ban mo ta ndy. Cac quy trinh va cic k¥ thuat néu trén c6 thé thuong
duoc thuc hién theo cac phuong phap thong thuong da biét 15 trong linh vuc k§ thuét
nay va nhu duge mo ta trong céc tai licu tham khao chung va riéng ma dugc vién dan

va dugc théo ludn trong ban mo ta.

Cén hiéu rang cac phuong phép va duge pham dugc md ta ¢ day khong gidi han
& phuong phap luan, quy trinh, dong té bao, chu trac va thudc thir cu thé dugc mo ta &
day va nhu vay ¢o thé thay dbi. Ciing can hiéu ring thuat ngt duoc str dung & day chi
nham muc dich md ta cadc phuong 4n cu thé, va khong nham muc dich gi6i han pham vi
ciia cac phuong phap va dugc pham dugc md ta & ddy, ma sé chi bi gi6i han boi yéu cau
bao hd di kem.

Tt ca cac cong bd va bang sang ché dugc dé cap ¢ ddy dugc dua vao day bing
cach vién dan toan bd nham muc dich md ta va boc 19, vi du, céac cAu tric va phuong
phép ludn dugc md ta trong cac cong bd, c6 thé dugc st dung cing voi cac phuong
phép, dugc phém va hop chét dugce mo ta & day. Cac cong bd duoc thao luan & day chi
dwoc cung cap phan mo ta clia chiing trude ngay ndp don clia sang ché . Khong c6 ndi
dung nao trong ban mo ta nay dugc hidu 14 cong nhan ring cic tac gia sang ché dugc
néu & day khong duoc quyén tiét 10 thong tin d6 do sang ché trude d6 hodc vi bt ky 1y

do nao khac.

"Alkyl" chi gbc hydrocacbon mach thang hodc mach nhanh chi bao gdm nguyén
tr cacbon va hydro, khong chira nhém chura no, ¢6 tr mot dén mudi 1am nguyén tir
cacbon (vi du, C1-Cis alkyl). Theo cdc phuong an nhét dinh, alkyl bao gdm tir mot dén
mudi ba nguyén tit cacbon (vi du, Ci-Ci3 alkyl). Theo cac phuong an nhét dinh, alkyl
bao gdm mot dén tam nguyén ti cacbon (vi du, C1-Cs alkyl). Theo mot s6 ph&ong an,
alkyl bao gbm tlr ndm dén muoi lam nguyén tir cacbon (vi du, Cs-Cis alkyl). Theo cac
phuong an nhét dinh, alkyl bao gém tir nim dén tam nguyén tir cacbon (vi du, Cs-Cs
alkyl). Alkyl nay dugc gan v6i phan con lai cua phan tir bang lién két don, vi du, metyl
(Me), etyl (Et), n-propyl (n-pr), 1-metyletyl (iso-propyl hodc i-Pr), n-butyl (n-Bu),
n-pentyl, 1,1-dimetyletyl (t-butyl, hoac t-Bu), 3-metylhexyl, 2-metylhexyl, va tuong tu.
Trir khi duge néu cu thé trong ban mo ta, nhom alkyl tuy y dugc thé nhu duoc dinh
nghia va dugc mo ta ¢ dudi va trong ban mo ta nay.
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Nhom alkyl cling c6 thé 12 “alkyl mach ngin” c6 tir 1 dén 6 nguyén tit cacbon.
Nhu duoc st dung & day, Ci-Cx bao gdm C1-Ca, C1-Cs. . . C1-Cx.

"Alkenyl" chi nhém gbc hydrocacbon mach thang hozc mach nhanh chi bao gbm
nguyén tir cacbon va hydro, chra it nhét mot lién két doi, va c6 tir hai dén muoi hai
nguyén tir cacbon. Theo cac phuong an nhét dinh, alkenyl bao gdm tr hai dén tam
nguyén tir cacbon. Theo mot s6 phuong 4n, alkenyl bao gdm tir hai dén bén nguyén tir
cacbon. Alkenyl duoc gin voi phan con lai ctia phan tir bang lién két don, vi dy, ethenyl
(tire 13, vinyl), prop-1-enyl (ttrc 13, allyl), but-1-enyl, pent-1-enyl, penta-1,4-dienyl, va
twong tu. Tru khi dugc néu cu thé trong ban mo ta, nhom alkenyl tury y dugc thé nhu

dugc dinh nghia va duge md ta ¢ dudi va trong ban mo ta nay.

"Alkynyl" chi nhom gbc hydrocacbon mach thang hozc mach nhanh chi bao g6m
nguyén tir cacbon va hydro, chta it nhét mot lién két ba, co tir hai dén mudi hai nguyén
t& cacbon. Theo cac phuong an nhét dinh, alkynyl bao gbm tir hai dén tam nguyén tit
cacbon. Theo mot s& phuong an, alkynyl c6 tir hai dén bbn nguyén tir cacbon. Alkynyl
duge gan véi phan con lai cua phan ti bing lién két don, vi du, ethynyl, propynyl,
butynyl, pentynyl, hexynyl, va twong tw. Trur khi duge néu cu thé trong ban md ta, nhom
alkynyl tuy y duoc thé nhu dugc dinh nghia va dugc md ta & dudi va trong ban mo ta
nay.

"Alkylen" hodc "mach alkylen" chi hydrocacbon hoa tri hai mach thing hoic
mach nhéanh lién két phan con lai ctia phan tir ndy v6i nhom gbc, chi bao gbm cacbon
va hydro, khong chira nhom chura no va c6 tir mot dén mudi hai nguyén t cacbon, vi
du, metylen, etylen, propylen, n-butylen, va tuong tu. Mach alkylen duogc gfn v6i phan
con lai ctia phén tr qua lién két don va v6i nhom gde qua lién két don. Cac diém gén
ctia mach alkylen v6i phan con lai cia phén tir va v6i nhom gbc ¢6 thé qua mdt cacbon
trong mach alkylen hodc qua hai cacbon bt ky trong mach nay. Trir khi duge néu cu
thé trong ban mo ta, mach alkylen tuy y dugc thé nhu dugc dinh nghia va dugc mo ta &
dudi va trong ban mo ta nay.

"Alkenylen" hogc "mach alkenylen" chi hydrocacbon héa tri hai mach thang hodc
mach nhéanh lién két phan con lai ciia phén tir nay v6i nhom gbc, chi bao gdm cacbon
va hydro, chua it nhét mét lién két d6i va ¢6 tir hai dén muoi hai nguyén tir cacbon, vi

du, ethenylen, propenylen, n-butenylen, va tuong tu. Mach alkenylen dugc ghn v6i phan
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con lai ciia phén tir qua lién két doi hodc lién két don va voi nhom gbc qua lién két doi
hodc lién két don. Céc diém gén ctia mach alkenylen v6i phan con lai clia phan tir va véi
nhém gbc b thé qua mdt cacbon hodc hai cacbon bét ky trong mach nay. Trir khi duoc
néu cu thé trong ban mo ta, mach alkenylen tiry y duoc thé nhu duogc dinh nghia va duoc
md ta & dudi va trong ban md ta nay. "Aryl" chi gbc thu dugc tir hé vong hydrocacbon
thom don vong hodc da vong bang cach loai bé nguyén tir hydro khoi nguyén tir cacbon
trong vong. Hé vong hydrocacbon thom don vong hodc da vong chi chtra hydro va
cacbon tir sdu dén mudi tim nguyén tir cacbon, trong do it nhét mot trong sd cac vong
trong hé vong nay 1a chua no hoan toan, tuce 14, n6 chira hé dién ti (4n+2) © vong, dugc
khir dinh vi theo thuyét Hiickel. Céc nhom aryl bao gdm, nhung khong bi gi6i han 6,
c4c nhom ching han nhu phenyl (Ph), fluorenyl, va naphtyl. Trur khi dugc néu cu thé
trong ban md ta, thuat ngit "aryl" hodc tién t6 "ar-" (ching han nhu trong "aralkyl")
nghia la bao gbm gdc aryl tiry y dugce thé nhu dugc dinh nghia va dugc mo ta & dudi va

trong ban mo ta nay.

"Aralkyl" chi gbc co cong thie -Re-aryl trong d6 R° 12 mach alkylen nhu duge
xac dinh & trén, vi du, benzyl, diphenylmetyl va tuwong tu. Phéan mach alkylen cua gbe
aralkyl tuy y duoc thé nhu duge mo ta & trén d6i véi mach alkylen. Phén aryl ctia gbc

aralkyl tuy y duoc thé nhu duge mo ta & trén d61 v6i nhom aryl.

"Aralkenyl" chi gbc c6 cdng thirc —Rd-aryl trong d6 RY 1a mach alkenylen nhu
dugc xéc dmh & trén. Phan aryl cua gbc aralkenyl tuy y duoc thé nhu duoc mod ta & trén
601 voi nhom aryl. Phén mach alkenylen cua gbc aralkenyl tury ¥ dugc thé nhu dugc xac

dinh & trén ddi v6i nhom alkenylen.

"Aralkynyl" chi gbc c6 cong thuce -R%-aryl, trong do6 R° 1a mach alkynylen nhu
dugce xac dinh & trén. Phén aryl cta gbc aralkynyl tuy y dugc thé nhu duoc mo ta & trén
d61 véi nhom aryl. Phén mach alkynylen cta gbc aralkynyl tiy y duoc thé nhu duogc xéac

dinh & trén di v6i mach alkynylen.

"Carboxyclyl" chi gbc hydrocacbon bén khong thom don vong hodc da vong chi
bao gdm nguyén t& cacbon va hydro, ma bao gbém h¢ vong dung hop hodc ¢6 cau ndi,
¢6 tir ba dén muoi 1dm nguyén ti cacbon. Theo cac phuong an nhét dinh, carboxyclyl
bao gdm tir ba dén mudi nguyén tir cacbon. Theo mot s6 phuong 4n, carboxyclyl bao

gbm tlr nAm dén bay nguyén tir cacbon. Carboxyclyl duoc gin voi phan con lai cta phan
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tir bing lién két don. Carboxyclyl tity ¥ 1a no, (tic 13, chi chira duy nht lién két C-C)
hodc chua no (tirc 14, chira mot hodc nhidu lién két doi hogce lién két ba). Goc carboxyclyl
no hoan toan ciing dugc goi 1a "xycloalkyl”. Vi du vé xycloalkyl don vong bao gdm, vi
du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl.
Carboxyclyl chua no ciing dugc goi 12 "xycloalkenyl". Vi du vé xycloalkenyl don vong
bao gdm, vi du, xy‘clopentenyl, xyclohexenyl, xycloheptenyl, va xyclooctenyl. Gbe
carboxyclyl da vong bao gém, vi du, adamantyl, norbornyl (tac 1a,
bixyclo[2,2,1]heptanyl), norbornenyl, decalinyl, 7,7-dimetyl-bixyclo[2,2,1]heptanyl, va
tuwong tu. Tru khi dugc néu cu thé trong ban mo ta, thuét ngit "carboxyclyl" nghia la bao
gdm gdc carboxyclyl ma tuy y duoc thé nhu dugc dinh nghia va duwoc md ta ¢ dudi va
trong ban md ta nay. "Halo" hodc "halogen" chi cac phan tir thé bromo, cloro, floro hogc

iodo.

Céc thuét ngit “haloalkyl”, “haloalkenyl”, “haloalkynyl” va “haloalkoxy” bao
gbm cic cAu trac alkyl, alkenyl, alkynyl va alkoxy trong do it nhat mot hydro duge thay
thé bang nguyén tt halogen. Theo cac phuong an nhét dinh trong d6 hai hodc nhiéu
nguyén tir hydro dugc thay thé bang nguyén tt halogen, tAt ca cac nguyén tt halogen
nay la giéng nhau. Theo mot s6 phuong 4n nhét dinh trong d6 hai hodc nhiéu nguyén tir
hydro dugc thay thé bing nguyén tir halogen, khong phai tAt ca cac nguyén tir halogen

nay la gidéng nhau.

"Floroalkyl" chi gbc alkyl, nhu dugc xé4c dinh ¢ trén, nghia 1a duoc thé bang mot
hodc nhiéu géc floro, nhu dugc xac dinh & trén, vi dy, triflorometyl, diflorometyl,
2,2 2-trifloroetyl, 1-florometyl-2-floroetyl, va tuong tu. Phéan alkyl cta gbc floroalkyl

tuy y duoc thé nhu duge x4c dinh & trén d6i v6i nhom alkyl.

Nhu duoc st dung & day, thudt ngit “di vong khong thom”, “heteroxycloalkyl”
hodc “di vong béo” chi vong khong thom trong d6 mdt hodc nhiéu nguyén ti tao ra vong
nay la nguyén tir khac loai. Nhom “di vong khong thom” hodc “heteroxycloalkyl” chi
nhém xycloalkyl ma bao gbm it nhit mot nguyén tt khac loai dugc chon tir nito, oxy va
luu huynh. Cac gbc nay co thé duoc dung hgp voi aryl hodc heteroaryl. Vong
heteroxycloalkyl c6 thé duoc tao ra boi tir ba dén 14 nguyén tir vong, ching han nhu ba,
bdn, nam, sau, bay, tdm, chin, hodc nhiéu hon chin nguyén ti. Vong heteroxycloalkyl
c6 thé ty y duge thé. Theo c4c phuong an nhét dinh, di vong khong thom chira mot
hodc nhiéu nhém cacbonyl hodc thiocacbonyl chéng han nhu, vi du, nhém chtra oxo va
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thio. Vi du vé heteroxycloalkyl bao gbm, nhung khong bi giéi han 6, lactam, lacton, imit
vong, thioimit vong, carbamat vong, tetrahydrothiopyran, 4H-pyran, tetrahydropyran,
piperidin, 1,3-dioxin, 1,3-dioxan, 1,4-dioxin, 1,4-dioxan, piperazin, 1,3-oxathian, 1,4-
oxathiin, 1,4-oxathian, tetrahydro-1,4-thiazin, 2H-1,2-oxazin, maleimit, suxinimit, axit
barbituric, axit thiobarbituric, dioxopiperazin, hydantoin, dihydrouraxil, morpholin,
trioxan, hexahydro-1,3,5-triazin, tetrahydrothiophen, tetrahydrofuran, pyrolin,
pyrolidin, pyrolidon, pyrolidion, pyrazolin, pyrazolidin, imidazolin, imidazolidin, 1,3-
dioxol, 1,3-dioxolan, 1,3-dithiol, 1,3-dithiolan, isoxazolin, isoxazolidin, oxazolin,
oxazolidin, oxazolidinon, thiazolin, thiazolidin, va 1,3-oxathiolan. Vi du minh hoa vé

nhém heteroxycloalkyl, cling dugc goi 1a di vong khong thom, bao gbm:

HOAQrOO0O0
SO G OO0
O.00.0d

0O
1l

Gies RS

va tuong tu. Thuét ngir di vong béo cling bao gbm tit ca dang vong cua hydrat
cacbon, bao gdm nhung khong gidi han ¢ monosacarit, disacarit va oligosacarit. Tuy
thudc vao chu trac, nhém heteroxycloalkyl ¢ thé 1a mot géc hodc hai géc (tic 1a, nhom
heteroxycloalkylen).

"Heteroaryl" chi gbc thu duogc tur gbc vong thom c6 tir 3 dén 18 canh ma bao gdm
tir hai dén muoi bay nguyén tir cacbon va tir mot dén sau nguyén t khac loai dugc chon
tlr nito, oxy va luu huynh. Nhu dugc st dung ¢ day, gbc heteroaryl 1a hé vong don vong,
hai vong, ba vong hodc bdn vong, trong do it nhAt mot trong s6 cc vong trong hé vong

14 chua no hoan toan, tire 13, n6 chira hé dién ti (4n+2) T vong, duoc khir dinh vi theo
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thuyét Hiickel. Heteroaryl bao g6m hé vong dung hop hodc c6 cAu. Theo mdt sb phuong
4n, vong heteroaryl ¢6 nam, sau, bay, tdm, chin, hodc nhiéu hon chin nguyén t& vong.
(Cé4c) nguyén tir khac loai trong gbc heteroaryl tiy ¥ dugc oxy hoéa. Mot hodc nhiéu
nguyén t nito, néu c6 mit, tuy y duge thé bac bdn. Heteroaryl dugc gén voi phén con
lai cia phén tir qua nguyén tir bat ky ctia (cac) vong. Vidu vé heteroaryl bao gdm, nhung
khéng bi gi6i han &, azepinyl, acridinyl, benzimidazolyl, benzindolyl,
1,3-benzodioxolyl, benzofuranyl, benzooxazolyl, benzo[d]thiazolyl, benzothiadiazolyl,
benzo[b][1,4]dioxepinyl, benzo[b][1,4]oxazinyl, 1,4-benzodioxanyl,
benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl,
benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl),
benzothieno[3,2-d]pyrimidinyl, benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl,
carbazolyl, cinnolinyl, xyclopenta[d]pyrimidinyl,
6,7-dihydro-SH-Xyclopenta[4,5]thieno[2,3-d]pyrimidinyl,
5,6-dihydrobenzo[h]quinazolinyl, 5,6-dihydrobenzo[h]cinnolinyl,  6,7-dihydro-5H-
benzo[6,7]xyclohepta[1,2-c]pyridazinyl, dibenzofuranyi, dibenzothiophenyl, furanyl,
furanonyl,  furo[3 ,2-c]pyridinyl,  5,6,7.8,9, 10-hexahydroxycloocta[d]pyrimidinyl,
5.6,7,8,9,10-hexahydroxycloocta[d]pyridazinyl,

5,6,7,8,9,1 O-hexahydroxycloocta[d]pyridinyl,isothiazolyl, imidazolyl,  indazolyl,
indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl, indolizinyl,
isoxazolyl, 5,8-metano-5,6,7 ,8-tetrahydroquinazolinyl, naphtyridinyl,
1,6-naphtyridinonyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,
5,6,6a,7,8,9,10,1 Oa-octahydrobenzo[h]quinazolinyl, 1-phenyl-1H-pyrolyl, phenazinyl,
phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrolyl, pyrazolyl,
pyrazolo[3,4-d]pyrimidinyl, pyridinyl, pyrido[3,2-d]pyrimidinyl,
pyrido[3,4-d]pyrimidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrolyl, quinazolinyl,
quinoxalinyl, quinolinyl, isoquinolinyl, tetrahydroquinolinyl,
5,6,7,8-tetrahydroquinazolinyl, 5,6,7,8-tetrahydrobenzo[4,S]thieno[2,3-d]pyrimidiny1,
6,7,8,9-tetrahydro-SH-Xyclohepta[4,5]thieno[2,3-d]pyrimidinyl,

5,6,7 ,8-tetrahydropyrido[4,5-c]pyridazinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
triazinyl, thieno[2,3-d]pyrimidinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-c]pridinyl, va

thiophenyl (tac 1a thienyl). Trur khi dugc néu cu thé trong ban mo ta, thuat ngil
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"heteroaryl" nghia 1a bao gdm gbc heteroaryl nhu dugce xac dinh & trén ma tuy y dugce

thé nhu duge dinh nghia va dugc md ta ¢ dudi va trong ban md ta nay.

"N-heteroaryl" chi gc heteroaryl nhu dugc xac dinh & trén chira it nhat mot nito
va trong d6 diém gén clia gbc heteroaryl voi phan con lai ctia phan tir qua nguyén tlr nito
trong gbc heteroaryl. Gdc N-heteroaryl tuy y duge thé nhu duoc md ta & trén dbi voi

gbc heteroaryl.

"C-heteroaryl" chi gdc heteroaryl nhu duge xac dinh ¢ trén va trong do diém gin
ctia gbc heteroaryl véi phan con lai cia phén tir qua nguyén tir cacbon trong gbc
heteroaryl. Géc C-heteroaryl tuy y dugc thé nhu dugc md ta & trén ddi véi gbe

heteroaryl.

"Heteroarylalkyl" chi gbc c6 cong thire —RC-heteroaryl, trong d6 R® la mach
alkylen nhu dugc x4c dinh ¢ trén. Néu heteroaryl 12 heteroaryl chira nito, thi heteroaryl
tuy y dugce gén voi gbc alkyl & nguyén tir nito. Mach alkylen cta gbc heteroarylalkyl
tuy y dugc thé nhu duoc x4c dinh & trén ddi v&i mach alkylen. Phan heteroaryl ctia géc

heteroarylalkyl tuy y duoc thé nhu dugc xéc dinh & trén dbi véi nhom heteroaryl.
“Sulfanyl” chi gdc -S-.
“Sulfinyl” chi gbc -S(=0)-.
“Sulfonyl” chi gbc -S(=0)a-.
"Amino" chi gdc -NHa.
"Cyano" chi gbc -CN.
"Nitro" chi gbc -NO,.
"Oxa" chi gbc -O-.
"Oxo0" chi gbe =O.
“Imino” chi gbc =NH.
"Thioxo" chi gde =S.

Nhém “alkoxy” chi nhém (alkyl)O-, trong d6 alkyl nhu dugc xac dinh trong ban

mo ta nay.
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Nhoém “aryloxy” chi nhom (aryl)O-, trong d6 aryl nhu dugc xac dinh trong ban
mo ta nay.

“Carboxyclylalkyl” nghia la gbc alkyl, nhu duge xac dinh trong ban mo ta nay,
duoc thé bang nhom carboxyclyl. “Xycloalkylalkyl” nghia la gbe alkyl, nhu dugc xac
dinh trong ban md ta ndy, duge thé bing nhém xycloalkyl. Nhom xycloalkylalkyl khong
gié6i han Dbao gdbm  xyclopropylmetyl, xyclobutylmetyl, xyclopentylmetyl,

xyclohexylmetyl, va tuong tu.

Nhu duoc st dung & day, thudt ngh “heteroalkyl” “heteroalkenyl” va
“heteroalkynyl” bao gbm cac gbc alkyl, alkenyl va alkynyl tuy y duoc thé trong d6 mot
hodc nhiéu nguyén t& & mach chinh 1a nguyén tir khac loai, vi du, oxy, nito, luu huynh,
silic, phospho hodc t6 hop cua ching. (Céac) nguyén tir khac loai ¢6 thé dugc dat ¢ vi tr
bén trong bét ky cia nhém heteroalkyl hodc & vi tri tai d6 nhom heteroalkyl dugc gan
voi phén con lai cua phan ti. Vi du bao gém, nhung khong b1 gi¢i han 6, -CH2-O-CHs,
-CH,-CH,-O-CHj3, -CH,-NH-CH3, -CH,-CH2-NH-CHs, -CH,-N(CH3)-CHs, -CH,-CHo-
NH-CH3, -CHy-CHz-N(CH3)-CHs, -CHa-S-CH,-CHs, -CH,-CH»,-S(0)-CHs, -CHo-
CH,-S(0)-CHs, -CH=CH-O-CHs, -Si(CHs)s, -CH,-CH=N-OCH3, va —CH=CH-
N(CH3)-CH3. Ngoai ra, 1én dén hai nguyén tir khéc loai c6 thé lién nhau, chang han nhu,
vi du, -CH,-NH-OCH3 va —CH,-O-Si(CHs 3.

Thuat ngit “nguyén tir khac loai” chi nguyén tir khac cacbon hodc hydro. Nguyén
tr khac loai thuong doc 1ap duge chon tir trong s4 oxy, luu huynh, nito, silic va phospho,
nhung khong bi giéi han & cic nguyén tu nay. Theo cac phuong én trong do hai hodc
nhiéu nguyén t&r khac loai c6 mat, tAt ca hai hodc nhidu nguyén tir khac loai nay co thé
1a gibng nhau, hodc mot s6 hodc tt ca trong s6 hai hodc nhiéu nguyén tir khac loai ¢6
thé khac cac nguyén tir con lai. |

Thudt ngit “lién két”, “lién két tryc tiép” hode “lién két don” chi lién két hoa hoc
gifta hai nguyén tir, hogc hai gbc khi cac nguyén tir dugce nbi boi lien két duoc coi 1a mot

phan cta cAu trac phu 16n hon.
Nhém “isoxyanato” chi nhom -NCO.

Nhom “isothioxyanato” chi nhom -NCS.
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Thuat ngit “gdc” chi doan hodc nhoém chirc cu the cua phéan tr. Céac goc hoa hoc

thuong dugc nhén ra 1a céc thuc thé hoéa hoc duoc gén vao hoac ndi vao phan tu.
Nhém “thioalkoxy” hodc “alkylthio” chi nhom —S-alkyl.
Nhoém “alkylthioalkyl” chi nhém alkyl duge thé bang nhom —S-alkyl,
Nhu duoc st dung & day, thuat ngir “axyloxy” chi nhém c¢6 cong thirc RC(=0)O-.
“Carboxy” nghia la gbc -C(O)OH.
Nhu duge st dung & ddy, thuat ngit “axetyl” chi nhém c6 cong thie -C(=O)CHs.
“Acyl” chi nhém -C(O)R.

Nhu duge st dung & ddy, thuat ngr “trihalometansulfonyl” chi nhém c6 cong

thire X3CS(=0)2- trong d6 X 1a halogen.

“Xyanoalkyl” nghia la gbc alkyl, nhu dugc xdc dinh trong ban mo ta nay, dugc

thé bang it nhat mdt nhém xyano.

Nhu duoc st dung & déy, thuat ngit “N-sulfonamido” hodc “sulfonylamino™ chi

nhém c6 céng thicc RS(=0)2NH-.

Nhu duoc st dung & day, thut ngit “O-carbamyl” chi nhém ¢ cong thire -
OC(=O)NRqa.

Nhu duge st dung & day, thudt ngit “N-carbamyl” chi nhom c6 cong thuc
ROC(=O)NH-.

Nhu dugc st dung & day, thuat ngit “O-thiocarbamyl” chi nhom c6 cong thirc -

OC(=S)NR.

Nhu duge st dung & diay, “N-thiocarbamyl” chi nhém c6 cong thtrc

ROC(=S)NH-.

Nhu duoc st dung & ddy, thudt ngir “C-amido” chi nhom co6 cong thuc -

C(=O)NR..
“Aminocacbonyl” chi gbc -CONHa.

Nhu duoc st dung ¢ day, thuat ngdt “N-amido” chi nhom c6 cong thic

RC(=0)NH-.
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“Hydroxyalkyl” chi gbc alkyl, nhu dugc xac dinh trong ban mo ta nay, duoc thé
bang it nhAt mot nhém hydroxy. Vi du khong gi6i han vé hydroxyalkyl bao gdm, nhung
khéng bi gi6i han &, hydroxymetyl, 2-hydroxyetyl, 2-hydroxypropyl, 3-hydroxypropyl,
1-(hydroxymetyl)-2-metylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 1-(hydroxymetyl)-2-hydroxyetyl, 2,3-dihydroxybutyl, 3,4-
dihydroxybutyl va 2-(hydroxymetyl)-3-hydroxypropyl.

“Alkoxyalkyl” chi gbe alkyl, nhu duoc xac dinh trong ban mo ta nay, duoc thé

bang nhém alkoxy, nhu dugc xac dinh trong ban mo ta nay.

Nhoém “alkenyloxy” chi nhém (alkenyl)O-, trong d6 alkenyl nhu dugc x4c dinh

trong ban mo ta nay.

Thuét ngit “alkylamin” chi nhom ~N(alkyl)Hy, trong d6 x va y duoc chon t
trong s6 x=1, y=1 va x=2, y=0. Khi x=2, cdc nhom alkyl, cing v6i nguyén tor N ma

chung gin vao, c6 thé tlry ¥ tao ra hé vong c6 vong.

“Alkylaminoalkyl” chi gbc alkyl, nhu dugc xéc dinh trong ban md ta nay, dugc

thé bang alkylamin, nhu dugc xac dinh trong ban mo ta nay.

“Amit” 1a gbc hoa hoc c6 cong thuc -C(O)NHR ho#c -NHC(O)R, trong do R
duoc chon tu trong sb alkyl, xycloalkyl, aryl, heteroaryl (dugc li€n két thong qua cacbon
vong) va di vong béo (dugc lién két thong qua cacbon vong). Gbc amit c6 thé tao ra mbi
lién két giita axit amin hodc phan tu peptit va hop chéit dugc md ta & day, nho dé tao ra
tién duoc chét. Amin bt ky, hodc mach bén carboxyl trén cac hop chéit dugc mo ta &
day co thd dugc amit hoa. Quy trinh va céac nhom cu thé dé tao ra cac amit nhu vay la
{4 biét déi v6i ngudi 6 hiéu biét trung binh trong linh vire k thuat va c6 thé dé dang
dugc tim thdy trong céac ngudn tham khao ching han nhu Greene va Wuts, Protective
Groups in Organic Synthesis, tai ban 1an thit ba, John Wiley & Sons, New York, NY,

1999, dugc két hop vao day bang cach vién dAn dén ndi dung cta tai liéu nay.

Thﬁ@t ngit “este” chi gbc hda hoc ¢ cong thire -COOR, trong d6 R dugc chon tu
trong sb alkyl, xycloalkyl, aryl, heteroaryl (dugc lién két thong qua cacbon vong) va di
vong béo (dugc lién két théng qua cacbon vong). Hydroxy bat ky, hodc mach bén
carboxyl trén cac hop chat dugc md ta ¢ day co thé duoc este hoa. Quy trinh va cac
nhém cu thé dé tao ra cac este nhu véy 1a da biét dbi voi ngudi c6 hiéu biét trung binh

trong linh vyc ky thuat va c6 thé dé& dang duoc tim thay trong céc ngudn tham khéo
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chéing han nhu Greene va Wuts, Protective Groups in Organic Synthesis, tai ban lan tht
ba, John Wiley & Sons, New York, NY, 1999, dugc két hop vao day bang cach vién
dan dén ndi dung cua tai liéu nay.

Nhu dugc st dung & ddy, thuét ngit “vong” chi cAu tric dong kin bang lién két
cong hoa tri bét ky. Céac vong bao gbm, vi du, vong cacbon (vi du, aryl va xycloalkyl),
di vong (vi du, heteroaryl va di vong khong thom), thom (vi du aryl va heteroaryl), va
khéng thom (vi dy, xycloalkyl va di vong khong thom). Céc vong co thé tuy y duoc thé.

Cac vong co thé 1a don vong hodc da vong.

Nhu duoc st dung & day, thudt ngit “hé vong” chi mot, hodc nhiéu hon mét vong.

~, Cc

Thuét ngit “vong c6 canh” cd thé gbm céu triic vong bét ky. Thuat ngft “c6 canh”
nghia la chi sb luong nguyén t chinh ma cAu thanh nén vong. Do d9, vi du, xyclohexyl,
pyridin, pyran va thiopyran 1a vong c6 6 canh va xyclopentyl, pyrol, furan, va thiophen

l1a vong ¢6 5 canh.

Thuit ngtt “dung hgp” chi cAu tric trong d6 hai hodc nhiéu vong chia sé mot hoac
nhiéu lién két.

Nhu duge mé ta & day, cac hop chét theo sang ché c6 thé “tuy y dugc thé”. Néi
chung, thut ngit “dugc thé” néu ding lién trude 1a thudt ngfr “tiry y*” hodc khong, nghia
12 mdt hodc nhiéu hydro cta gdc chi dinh dugc thay thé bang phén tir thé thich hop. Trix
khi duoc chi ra khéc di, nhém “tity ¥ duoc thé” c6 thé c6 phan tir thé thich hop & méi vi
tri c6 thé thé dugc ctia nhom, va khi nhiéu hon mdt vi tri trong cAu tric nhit dinh nay
¢6 thé duoc thé bing nhidu hon mdt phan tir thé duge chon tir nhém cu the, thi phén tir
thé nay c6 thé 1a gidng hodc khic nhau & mdi vi tri. Su két hop cac phin tir thé duoc
minh hoa trong sang ché nay chi 1a qué trinh din dén sy tao thanh cac hgp chét 6n dinh
hoiic ¢6 tinh kha thi v& mit hoa hoc. Thuat ngit "on dinh", nhu duoc sir dung ¢ ddy, dung
dé chi céc hop chat v& co ban khong bi thay doi khi trai qua céc didu kién cho phép dé
san xudt, phat hién ching, va theo mot sd phuong 4n nhét dinh, quy trinh thu hoi, tinh
ché va st dung chiing cho mot hodc nhiéu muc dich duogc boc 10 ¢ day.

Céc phan tir thé hoa tri mot thich hop trén nguyén tir cacbon ¢6 thé thé duogc cla
nhom “tuy y dugc thé” doc 1ap 1a halogen; —(CH2)o4R°; «(CH2)0-4OR?; -O(CH2)0-4R,
—0—(CH2)04C(0)OR®; —(CH2)o-4CH(OR®)2; —(CH2)0-4SR°; —(CH2)o4Ph, ma co thé
dugc thé bing R®; —(CH2)o4O(CH2)o-1Ph ma ¢4 thé duge thé bing R°; -CH=CHPh, ma
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c¢6 thé duoc thé bing R°; «(CHz2)o4O(CHz)o-1-pyridyl ma cd thé dugc thé bang R°; —
NOj; —CN; —N3; -(CH2)o-4N(R®)2; —(CH2)04N(R®)C(O)R®; —N(R*)C(S)R®; —(CHa2)o-
aN(R®)C(O)NR®; -N(R°)C(S)NR®2; —(CH2)0-4N(R°)C(O)OR?; ~
NRN(R)C(O)R®;  -NR°)N(R?)C(O)NR®2; NRN(R®)C(O)OR®;  —(CHa)o-
4C(O)R®; —C(S)R®; —(CH2)04C(O)OR®; —(CH2)04C(0)SR®; -(CH2)04C(O)OSIR®3; —
(CH2)0~4OC(O)R®; —OC(O)(CH2)o-4SR—, —SC(S)SR°; —(CHa2)o-4SC(O)R?; —(CHa)o-
4C(O)NR?y; —C(S)NR°%; —C(S)SR®; -(CH2)04OC(O)NR®; -C(O)N(OR®)R?;  —
C(0)C(O)R®; —~C(O)CH2C(O)R®; —C(NOR)R?; -(CH2)0-4SSR?; —(CH2)0-4S(O)2R?; —
(CH2)0-4S(0)20R?; —(CH2)0-40S(0)2R?; —S(0)2NR®; -(CH2)o-
sS(O)R%;  -N(R®)S(0)2NR®%;  ~N(R?)S(O)R; —N(OR®)R®;, —C(NH)NR®%; -
P(0)2R°; -P(O)R®; -OP(O)R®2; _OP(0O)(OR®); SiR°3; —(C14 alkylen mach thang hoic
mach nhanh)O-N(R°)2; hodc —(Ci4 alkylen mach thang hodc mach nhanh)C(O)O-
N(R®), trong do6 mdi R ¢6 thé dugc thé nhur dugce xac dinh dudi day va doc 1ap 1a hydro,
C1¢ béo, -CH,Ph, —O(CH2)o-1Ph, -CH»-(vong heteroaryl ¢ tir 5 dén 6 canh), hodc vong
no, chua no mot phﬁn ¢6 t 5 dén 6 canh, hodc aryl c6 tir 0 dén 4 nguyén tir khéc loai
ddc 1ap duge chon tir nito, oxy, ho#c lvu huynh, hodc, bét chép dinh nghia & trén, hai
1An xuét hién doc 14p ctia R°, ciing v6i (cac) nguyén tr xen gifta ca ching, tao ra vong
no ¢6 tir 3 dén 12 canh, no mot phﬁn, hoac aryl don vong hodc hai vong co tir 0 dén 4
nguyén tir khac loai doc 1ap dugc chon tir nito, oxy, hodc luu huynh, ma c6 thé dugc thé

nhu duoc xac dinh dudi day.

Céc phan tir thé hoa tri mot thich hop trén R° (hodc vong dugce tao ra bang cich
6 hai 1an xuit hién doc 1ap ctia R° cing v6éi nguyén tu xen vao gitra chung), doc 1ap la
halogen, —(CH2)0-2R®, —(haloR®), —(CH2)o2OH, —(CH2)020R®,  —(CH2)o-
»CH(OR®); -O(haloR®), —-CN, —Nj, —(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CHa2)o-
»C(O)OR®, —(CHz)o-2SR®, —(CHa2)o-2SH, —(CH»)p2NHz, —(CH2)ooNHR®, —(CHa)o-
,NR®,, —-NO,, —SiR®;, —OSiR®3, -C(0)SR®, —(C14 alkylen mach thdng hodc mach
nhanh)C(O)OR®, hodc —SSR® trong do mdi R® chua dugc thé hodc dugc dimg trude bdi
“halo” duogc thé chi béng mot hodc nhiéu halogen, va ddc lap dugc chon tr C1-4 béo, —
CH,Ph, ~O(CHa)o-1Ph, hodc vong no, chua no mdt phan co tir 5 dén 6 canh, hoac aryl

c6 tir 0 dén 4 nguyén ti khéc loai doc lap duoc chon tir nito, oxy, hodc luu huynh. Cac
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phan tir thé hoa tri hai thich hop trén nguyén tir cacbon bao hoa cta R® bao gdm =0 va

=S.

Céc phan tx thé hoa tri hai thich hop trén nguyén tir cacbon bdo hoa ctia nhém
“tily y duoc thé” bao gdm dudi day: =0, =S, =NNR "2, =NNHC(O)R", =NNHC(O)OR",
“NNHS(O),R*, =NR*, =NOR”, ~O(C(R"2))2-30—, hogc —S(C(R"2))2-3S—, trong d6 mbi
1An xuét hién ddc 1ap ctia R* dugce chon tir hydro, Ci-¢ béo ma c6 thé duoc thé nhu duoc
x4ac dinh dudi day, hodc vong no, chua no mot ph?m ¢ tir 5 dén 6 canh chua duoc thé,
hodc aryl c6 tu 0 dén 4 nguyén tr khac loai doc 14p duge chon tr nito, oxy, hodc luu
huynh. Cac phin tir thé héa tri hai thich hop ma dugc lién két v6i cacbon lan can c6 thé
thé dugc clia nhom “tuy y duge thé” bao gdbm: —O(CR"2)2-30—, trong d6 mdi 14n xuét
hién doc 1ap cia R” duge chon tir hydro, Ci6 béo ma c¢6 thé dugc thé nhu duoc xac dinh
duéi day, hodc vong no, chua no mot phém c6 tir 5 dén 6 canh chua duoc thé, hoic aryl

¢6 tir 0 dén 4 nguyén tir khic loai doc 14p dugc chon tir nito, oxy, hodc luu huynh.

Cac phan tr thé thich hop trén nhém béo cia R™ bao gdm halogen, —
R®, -(haloR®), -OH, —~OR®, ~O(haloR®), ~CN, ~C(O)OH, ~C(O)OR®, -NHz, -NHR®, -
NR?®,, hodc -NO3, trong do mdi R® chua duoc thé hodc dugc ding trude boi “halo”
duoc thé chi bing mot hodc nhiéu halogen, va doc 1ap 1a Ci4 béo, ~CH2Ph, ~O(CHa)o-
1Ph, hodc Vi‘)ﬂg no, chua no mot phén co tir 5 dén 6 canh, hodc aryl ¢6 tix 0 dén 4 nguyén

ttr khac loai ddc 1ap dugc chon tir nito, oxy, hodc luu huynh.

Céc phin tir thé thich hop trén nito ¢6 thé thé dugc clia nhém “tiy y duge thé”
bao gdm -Rf, —NRf, —C(OR!, -C(O)OR', -C(O)C(OR, -
C(O)CH2C(O)RT, -S(O)R!, -S(O):NR';, —C(S)NRM, ~C(NH)NR',, hodc -
N(RHS(O)R; trong d6 mdi R doc 14p 1a hydro, Ci-¢ béo ma ¢6 thé duoc thé nhu dugc
xac dinh duéi day, —OPh chua duoc thé, hodc vong no, chua no mot phén cotr 5 dén 6
canh chua dugc thé, hodc aryl c6 tit 0 dén 4 nguyeén tir khac loai doc 1ap dugc chon tir
nito, oxy, hodc luu huynh, hodc, bt chip dinh nghia & trén, hai lan xuét hién doc lap
ctia RT, cling véi (cac) nguyén tir xen gitra ctia chung tao ra vong no, chua no mét phan
¢ tir 3 dén 12 canh chua duoc thé, hodc aryl mdt vong hoaic hai vong c6 tu 0 dén 4

nguyén tir khéc loai doc 14p duge chon tir nito, oxy, hodc luu huynh.

Cac phan ti thé thich hop trén nhém béo cua R doc 14p 1a halogen, —
R®, -(haloR®), ~OH, —~OR®, —O(haloR*®), -CN, —C(O)OH, —C(O)OR®, -NHz, -NHR®, —
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NR®,, hoic -NO,, trong d6 mdi R® chua dugc thé hodc dugc dimg trudce bai “halo” duge
thé chi bing mot hodc nhiéu halogen, va doc 1ap 1a Ci-4 béo, ~CHaPh, ~O(CHz)o-1Ph,
hodc vong no, chua no mot phan c6 tir 5 dén 6 canh, hodc aryl ¢ tur 0 dén 4 nguyén tir
khac loai doc 14p duoc chon tir nito, oxy, hodc luu huynh.

Thuét ngit “4i nhan” hodc “c6 tinh 4i nhan” chi hop chét hodc gdc cua nd giau
dién t1r.

Thuét ngit “4i dién tir”, hodc “c6 tinh ai dién tir” chi phan tir hodc géc cua no
thiéu dién ti hodc nghéo dién ti. Vi du vé 4i dién t bao gdm nhung khong gidi han o,

gbc nhan Michael.

Thuét ngit “cod thé chip nhan dugc” hodc “duge dung”, lién quan dén dang bao
ché, dugc pham hogc thanh phan, nhur duge st dung 6 day, nghia la khong co anh hudng
dai ding c6 hai dén sttc khoe chung cta ddi tugng can diéu tri hodc khong thay thé hoat

tinh sinh hoc ho#c céac dic tinh ctia hop chét, va tuong dbi khong ddc.

Nhu dugc st dung & day, “cai thién” triéu ching cua bénh, rdi loan hozc tinh
trang bénh cu thé bang cach dung hop chit hogc duoc phdm cu thé chi sy 1am giam muc
d6 nghiém trong bét ky, tri hoan sy khoi phat, lam chdm tién trinh, hodc 1am rat ngin
thoi gian, cho du la vinh vién hodc tam thoi, kéo dai hoac thoang qua co thé do hoic lién

quan dén viéc st dung hop chit hodc duge phém.

“Po sinh kha dung” 1a phﬁn tram trong lwong cua cic hop chét dugc boc 10 &
day, chéng han nhu, cac hop chét c6 Cong thue (1) - (XLIIIc) bat ky duoc dinh lidu dugc
dwa vao hé tudn hoan chung ctia dong vat hodc con nguoi dang duoc nghién ctru. Téng
lugng thubc tiép xtic v6i co thé (AUC (0-)) khi dugc dung trong tinh mach thuong duogc
dinh nghia 1a 100% d6 sinh kha dung (F%). “Dd sinh kha dung qua duong miéng” la
muc d6 ma cac hop chit duoc bdc 10 ¢ day, ching han nhu, cac hop chéit c6 Cong thic
(I) - (XLIIIc) bit ky dugc hip thu vao hé tin hoan chung khi duoc phim duoc ding

bang dudng miéng so v6i khi tiém trong tinh mach.

“Nong do trong huyét tuong” 12 ndng do cua cac hop chit duoc boc 10 & day,
ching han nhu, cac hgp chat c6 Cong thire (I) - (XLIIIc) bét ky trong thanh phan huyét
trong cia mau dbi twong. Can hiéu ring ndng do trong huyét twong cua cac hop chét c6
Cong thire (I) - (XLIIIc) bat ky ¢6 thé khic nhau dang ké gitra c4c ddi tugng, do sy thay

dbi lién quan dén qua trinh chuyén hoa va/hodc tuong tac co thé co voi cac chat dieu tri
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khac. Theo mét sb phwong 4n duge boc 10 & day, ndng do trong huyét twong cua céc
hop chéit c6 cong thire (I) - (XLIIIc) bt ky co thé thay ddi tiry theo d6i tugng. Tuong tu
nhu vay, cac gié tri nhu ndng do tdi da trong huyét tuong (Cmax) hodc thoi gian dé dat
dugc ndng do tdi da trong huyét tuong (Tmax), hodc tdng dién tich dudi duong cong thoi
gian ndéng do trong huyét twong (AUC (0-0)) €O thé thay ddi tury theo d6i tuong. Do su
thay dbi nay, lugng cin thiét dé tao thanh “luong c6 tac dung diéu tri” ctia hop chét c6

Cong thire (I) - (XLITIc) bit ky c6 thé thay ddi tiry theo dbi twong.

Céc thuét ngir "cling diing" hogc twong tu, nhu duge st dung ¢ ddy, co nghia la
bao gém viéc dung cac chét tri liéu da chon cho mdt bénh nhan va dugc dy dinh bao
gdm cic phac dd diéu tri trong d6 céc chét nay duoc dung bang duong dung gidng hodc

khéc nhau hodc ¢ thoi diém giong hodc khéac nhau.

Thuét ngit “lugng hitu hiéu” hodc “lugng hi€u qua diéu tri”, nhu dugc st dung
& day, 1a lugng chét hodc hop chét vira du duge dung ma s& lam giam mirc d§ cua mot
hodc nhiéu triéu chting ctia bénh hodc tinh trang bénh dang duoc didu tri. Két qua nay
¢6 thé 1 1am gidm va/hodc thuyén giam céc dAu hiéu, triéu chimg hodc nguyén nhan cia
bénh, hoac su thay dbi mong mudn khéc bt ky ctia hé sinh hoc. Vi du, “luong hiru hiéu”
dé st dung trong diéu tri 1a lugng duoc pham chira hop chét duoc boc 10 & day duoc yéu
cdu dé mang lai su giam dang ké triéu chiing 1am sang cta bénh trong céc tri¢u chung
bénh ma khong c6 tac dung phu bét lgi qua mtrc. Co thé xac dinh dugc “luong hiru hiéu”
thich hop trong trudng hop riéng 1¢ bét ky bang cach st dung cac k¥ thuat, chang han
nhu nghién cru ting liéu. Thuat ngt “lugng hiéu qua didu tri” bao gdm, vi dy, lugng
cho hi€u qua trong diéu tri du phong. “Lugng hiru hiéu” cua hop chét dugc boc 10 & day
1a lrong hitu hi€u dé dat duoc tac dung dugc ly mong mudn hoic cai thién diéu tri ma
khong c6 tac dung phu bét 1oi qua muc. CAn hiéu rang “lugng cho tac dung” hodc “lugng
cho tac dung diéu tri” c¢6 thé thay ddi tiy theo d6i twong, do su thay ddi trong chuyén
héa ciia hop chit co Cong thire (I) - (XVII) bat k¥, do tudi, cin nang, tinh trang bénh
chung ctua ddi tuong, tinh trang bénh dang dugc diéu tri, mrc d0 nghiém trong cua tinh
trang bénh dang dugc didu tri va danh gia ctia bac st ké don. Vi du, lugng hiéu qua diéu
tri c6 thé duoc xac dinh bang thir nghiém thuong quy, bao gb6m nhung khong gi6i han
& thir nghiém 1am sang ting liéu.

Thuat ngit “tang cudng” hodc “su ting cudong” nghia la lam tang hodc kéo dai
hiéu luc hoic thoi gian cta tdc dung mong mudn. Vi du, “ting cudng” tac dung clia cac
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chét diéu tri dé cap dén kha ning ting hodc kéo dai, vé hiéu luc hoic thoi gian, tic dung
ctia cac chét diéu tri trong qua trinh diéu tri bénh, 161 loan hodc tinh trang bénh. “Luong
cho tac dung ting cudng”, nhu duoc sir dung ¢ day, la luong thich hop dé tang cuong
tac dung cua chit diéu tri trong viéc diéu tri bénh, 161 loan hoic tinh trang bénh. Khi
dugc st dung cho bénh nhan, luong hitu hiéu cho viéc st dung nay s& phu thudc vao
muc do nghiém trong va tién trinh ctia bénh, rdi loan hoic tinh trang bénh, liéu phap
didu trj trudc do6, tinh trang sc khde cua bénh nhan va phan ing voi thudc ciing nhu
déanh gia cua bac si diéu tri.

Thuat nglt “twong dbng”, nhu dugc st dung 6 day, chi hai hodc nhiéu trinh tu
hodc trinh tu con gidng nhau. Ngoai ra, thuat ngft “y& co ban 1a twong dong” nhu dugce
sir dung & ddy, chi hai hogc nhiéu trinh ty c6 ty 18 phan trim cac don vi trinh tu gidng
nhau khi dugc so sanh va can chinh dé c6 su twong Gng t6i da qua clra sb so sanh hodc
vung dugc chi dinh khi dugc do bang cach thuét toan so sanh hodc bing cach cin chinh
thu cdng va kiém tra truc quan. Vi du, hai hodc nhiéu trinh tu c6 thé “vé co ban 1a twong
ddng” néu cic don vi trinh tu tuong ddng khoang 60%, tuong ddng khoang 65%, tuong
ddng khoang 70%, tuong ddng khoang 75%, tuong ddéng khoang 80%, tuong dong
khoang 85%, tuong ddng khoang 90%, hodc tuong ddng khoang 95% trén ving cu thé.
Ty 18 phan tram nhu vy @8 mo ta "phén trim tuong ddng" cla hai hodc nhiéu trinh tu.
Do tuong ddng ciia mot trinh tu ¢6 thé ton tai trén mot ving ¢6 do dai it nhét khoang
75-100 don vi trinh tu, trén ving c6 do dai khoang 50 don vi trinh tu hodc néu khong
duoc chi dinh, trén toan b trinh tu. Dinh nghia nay cling dé cap dén viéc bd sung ctia
trinh tu thtt nghiém. Vi du, hai hodc nhiéu trinh tu polypeptit tuong ddng khi céac gbe
axit amin giéng nhau, trong khi hai hodc nhiéu trinh tu polypeptit “y& co ban 1a tuong
dong” néu cac gbe axit amin tuong ddng khoang 60%, twong ddng khoang 65%, tuong
ddng khoang 70%, twong ddng khoang 75%, twong ddng khoang 80%, twong dong
khoang 85%, tuong ddng khoang 90%, hodc tuong ddng khoang 95% trén vung cu thé.
Do tuong ddng co thé ton tai trén ving c chiéu dai it nhat khoang 75-100 axit amin,
trén vung co chiéu dai khoang 50 axit amin hodc néu khong duoc chi dinh, trén toan bo
trinh tu cta trinh tu polypeptit. Ngoai ra, chi nhim muc dich vi dy, hai hodc nhiéu trinh
tu polynucleotit 1a tuong ddng khi cac gbc axit nucleic gidng nhau, trong khi hai hodc
nhiéu trinh tu polynucleotit “y& co ban la twong ddng” néu cac gdc axit nucleic tuong

ddng khoang 60%, tuong ddng khoang 65%, twong ddéng khoang 70%, twong dong
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khoang 75%, tuong ddng khoang 80%, tuong ddng khoang 85%, tuong dong khoang
90%, hodc twong ddng khoiang 95% trén ving cu thé. Do twong dong c6 thé ton tai trén
ving ¢6 chidu dai it nhét khoang 75-100 axit amin, trén ving co chiéu dai khoang 50
axit nucleic, hodc néu khong dugc chi dinh, trén toan bo trinh tu cua trinh tu

polynucleotit.

Thuét ngft “phan tich” nhu duge sir dung & ddy, chi viéc tach va 14y thanh phan
can quan tdm ra khoi cac thanh phén khong can quan tdm. Cac chét dugc phan tach &
trang thai kho hodc ban khd, hodc ¢ dang dung dich, bao gém nhung khong gidi han &
dung dich nude. Céc thanh phan dugc phan tach co thé & trang thai dong nhét hodc cac
thanh phan dugc phan tach ¢ thé 1a mot phan cia dugc pham ma chira chit mang
va/hoic ta duoc duge dung bd sung. Chi nham muc dich vi du, céc axit nucleic hodc
protein dugc “phan tach” khi cac axit nucleic hodc protein nay khong chura it nhat mot
$6 trong sb cac thanh phén té bao ma no lién két véi & trang thai tu nhién, hodc axit
nucleic hodc protein dugc co dén ndng do cao hon ndng d6 ctia nd trong san xuét in vivo
hodc in vitro. Vi du, gen ciing dugc phén tach khi duoc tach khoi khung doc mé ma &

bén sudn gen va ma hoa protein khac gen can quan tam.

“Chét chuyén hoa” cia hop chit duogc boc 16 & day 1a dan xuit caa hop chat ma
duoc tao ra khi hop chit nay dugc chuyén hoa. Thuat ngt ““chét chuyén hoa c6 hoat
tinh” chi dAn xuét c6 hoat tinh sinh hoc ctia hop chit ma duoc tao ra khi hop chit duoc
chuyén héa. Thuat ngir “duoc chuyén héa” nhu dugce sir dung & day, chi tbng cac quy
trinh (bao gdm, nhung khdng gi6i han ¢, phan tmg thuy phén va cac phan tng dugc xac
tac boi enzym, chang han nhu, phan tmg oxy hoa) ma chét cu thé duoc thay ddi boi sinh
vat. Do do, enzym cO thé tao ra su thay ddi chu trac cu thé dbi véi hop chat. Vi du,
xytocrom P450 xuc tac nhidu phan tng oxy héa khi trong khi uridin diphosphat
glucuronyl transferaza xtc tac viéc chuyén phan tir axit glucuronic dugc hoat héa thanh
ruou thom, rugu béo, axit carboxylic, amin va nhom sulfhydryl tu do. Thong tin thém
vé sy trao doi chét co thé dugc 14y tir The Pharmacological Basis of Therapeutics, tai
ban 1an thit 9, McGraw-Hill (1996). Chat chuyén héa ciia hop chét boc 16 ¢ day c6 thé
duoc xac dinh bé‘mg cach dua hop chét vao vat chd va phan tich mau moé tir vat chu, hodc
bang cich u hop chit véi té bao gan in vitro va phan tich hgp chét thu duge. Ca hai
phuong phép déu duoc biét rd trong linh vuc nay. Theo mot s6 phuong an, chét chuyén

héa cia hop chét duge tao thanh boi cdc qua trinh oxy hoa va twong mg v6i hop chét
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chtra hydroxy tuong tng. Theo mot s6 phuong an, hop chit dugc chuyén hoa thanh chét

chuyén hoéa c6 hoat tinh dugc ly.

Thuat ngft “diéu bién” nhu duogc st dung & day, c6 nghia la twong tdc véi muc
tidu mot cach truc tiép hogic gian tiép dé 1am thay dbi hoat dong ctia muc tiéu, bao gdm,
chi nham muc dich vi du, dé ting cuong hoat ddng ctiia muc tiéu, dé e ché hoat dong

ctia muc tiéu, dé han ché hoat dong ctia muc ti€u hodc md rong hoat dong cua muc tiéu.

Nhu duge sir dung & day, thuat ngit “chét diéu bién” ding dé chi hop chét lam
thay ddi hoat tinh cta phan ti. Vi duy, chét didu bién c6 thé gy ra sy ting hodc giam
cuong do cia mot hoat dong nhét dinh cua mot phan tir so véi cudong do cua hoat dong
khi khong co chét didu bién. Theo cac phuong 4n nhét dinh, chét dicu bién 1a chét uc
ché, 1am giam cuong do cua mot hodc nhiéu hoat dong cta phan t. Theo cdc phuong
4n nhét dinh, chét e ché ngan chdn hoan toéxn mot hoac nhiéu hoat dong cua phan tu.
Theo cac phuong an nhét dinh, chét diéu bién 1a chit hoat hoa, 1am ting cudng do cla
it nhat mot hoat dong cua phan tit. Theo cdc phuong an nhét dinh, sy c6 mit cia chét

didu bién din dén mot hoat dong ma khong xay ra khi khong c6 chat diéu bién.

Thu'ét nglt “chét trc ché khong thuaﬁ nghich” nhu dugc st dung & ddy, dung dé
chi hop chét ma khi tiép xtc véi protein muc tiéu (vi du, menin) s€ tao ra lién két cong
hoa tri mdi v6i hodc bén trong protein, nho do cac hoat dong sinh hoc ctia mdt hoac
nhiéu protein muc tiéu (vi dy, hoat dong phosphotransferaza) bi giam bét hodc bi loai
bé bat ké c6 mit hay khong c6 mat cla chét tc ché khong thuan nghich sau d6. Nguoc
lai, hop chét tc ché thuan nghich khi tiép xtic v6i protein muc tiéu khong gay ra su hinh
thanh lién két cong hoa tri méi v6i hodc bén trong protein va do d6 co thé lién két va

phéan ly khoi potein muc ti€u.

Thuét ngit “chit trc ché twong tac protein-protein menin-MLL khong thuan
nghich” nhu duoc st dung & déy, dung d& chi chit e ché menin ma c6 thé tao thanh
lién két cong hoa tri véi gbc axit amin cta menin. Theo mot phuong an, chat @c ché
khong thuén nghich ctia menin c6 thé tao thanh lién két cong hoa tri voi gbc Cys cua
menin; theo cic phuong an cu thé, chat Gc ché khong thuan nghich ¢6 thé tao thanh lién

két cong hoéa tri voi gbc Cys 329 (hodc chét twong dong clia nd) clia menin.

Thuat ngit “lugng c6 hiéu qua phong bénh” nhu dugce sit dung ¢ day, dung dé chi

lugng dugc phém duoc st dung cho bénh nhan s& lam giam & mutc d0 nao dé mot hoac
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nhiéu triéu ching cua bénh, tinh trang bénh hoac 161 loan dang duoc diéu tri. Trong céc
g dung phong bénh nhu vay, lugng nhu vy co thé phu thudc vao tinh trang sirc khoe,
can nang cua bénh nhan va cac yéu t6 twong tu. Viée xac dinh lwong c6 hiéu qua phong
bénh nhu vay dugc coi 1a phtt hop trong kha néng cua linh vue k¥ thuat nay bang thir
nghiém th@ng thudng, bao gdm, nhung khong gi6i han &, thi nghiém lam sang tang dan

lidu lugng.

Nhu duge st dung & day, thudt ngit “hop chét lién két chon loc” ding dé chi hop

chét lién két chon loc v6i phan bat ky ciia mot hodc nhiéu protein myc tiéu.

Nhu dugc st dung & dy, thuat ngit “lién két chon loc” dung dé chi kha niang clia
hop chét lién két chon loc lién két voi protein muc tiéu, chéng han nhu, vi du, menin,
v6Gi 4i luc 16m hon so véi khi no6 lién két voi protein khong phai muc ti€u. Theo céc
phuong 4n nhat dinh, lién két ddc hi¢u ding dé chi sy lién két v6i muc tidu c6 4i lyc 16n
hon it nhét 1a 10, 50, 100, 250, 500, 1000 1&n so v6i ai luc cta lién két khong phai muc
tiéu.

Nhu duoc st dung & day, thudt ngl “chat diéu bién chon loc” dung dé chi hop
chét diéu bién c6 chon loc hoat ddng muc tiéu so v6i hoat dong khong phai muc tiéu.
Theo céac phuong an nhét dinh, chit diéu bién cu thé dung dé chi viéc diéu bién hoat
dong muc tidu nhidu hon it nhét 10, 50, 100, 250, 500, 1000 14n so v&i hoat dong khong
phai muc tiu.

Thuét ngit “vé co ban dugc tinh ché” nhu dugce st dung & day, dung dé chi thanh
phin can quan tim ma vé co ban hodc chi yéu khdng c6 cac thanh phan khdc ma thuong
di kém hoic tuwong tac voi thanh phén cin quan tAm trude khi tinh ché. Chi nham muc
dich vi dy, thanh phﬁn can quan tdm co thé “vé co ban duoc tinh ché” khi diéu ché thanh
phan can quan tAm chta it hon khoang 30%, nhé hon khoang 25%, nhé hon khoang
20%, nhé hon khoang 15%, nhé hon khoang 10%, nho hon khoang 5%, nhé hon khoang
4%, nho hon khoang 3%, nhé hon khoang 2%, hodc nho hon khoang 1% (theo khoi
luong kho) cia céc thanh phan gy 6 nhidm. Do d6, thanh phan cin quan tdm “v& co
ban duoc tinh ché” ¢6 thé c6 mitc do tinh khiét khoang 70%, khoang 75%, khoang 80%,
khoang 85%, khoang 90%, khoang 95%, khoang 96%, khoang 97%, khoang 98 %,
khoang 99% hoac cao hon.
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An2°

Thuat ngli “d6i twong” hodc “bénh nhin” nhu dugc st dung & day, dung dé chi
dong vat la dbi twong clia viée diéu tri, quan sat hozc thur nghiém. Chi nham muc dich
vi du, ddi twong c6 thé 13, nhung khong giéi han ¢, dong vat c6 va bao gbm, nhung

khong giéi han ¢, con nguoi.

Nhu dugc st dung & day, thuat ngit “hoat dong muc tiéu” dung dé chi hoat tinh
sinh hoc ¢6 kha nang dugc didu bién béng chat diéu bién chon loc. Mot sb hoat dong
muc tiéu nhit dinh 1am vi du bao gdm, nhung khong giéi han, i luc lién két, truyén tin
hiéu, hoat dong enzym, su phat trién ctia khdi u, qué trinh viém hodc lién quan dén viém,

va sy cai thién mot hodc nhiéu triéu ching lién quan dén bénh hodc tinh trang bénh.

Nhu duoc st dung & day, thuat ngit “protein muc ti€u” dung dé chi phan tir hodc
mdt phan protein c¢6 kha ning dugc lién két boi hop chét lién két chon loc. Theo céc

phuong an nhét dinh, protein muyc tiéu 12 menin.

Céc thuat ngit “didu tri”, “viée diéu tri” hogc “sy diéu tri”, nhu duoc st dung &
day, bao gém lam gidm nhe, lam giam bét hode cai thién bénh hodc céc triéu ching cua
tinh trang bénh, ngan ngira c4c tri¢u chimg bd sung, cai thién hodc ngan ngira cac nguyén
nhan chuyén hoa tiém 4n cuda cac triéu chirng, Gc ché bénh hoic tinh trang bénh do, vi
du, ngan chan sy phat trién ctia bénh hodc tinh trang, lam gidm bénh hodc tinh trang,
]lam bénh hodc tinh trang thoai lui, lam giam tinh trang do bénh hodc tinh trang gay ra
hoidc dimg cac triéu chiing cua bénh hodc tinh trang. Cac thuét ngit “diéu tri”, “viée diéu
tri” hodc “su diéu tri”, bao gdm nhung khong gidi han ¢ cac phuong phap diéu tri phong
ngura va/hodc didu tri.

Nhu duoc st dung ¢ day, ICso dung dé chi luong, ndng do hodc lidu luong cta
hop chét thir nghiém cu thé ma dat dugc mirc tc ché 50% phan Gng t6i da, chang han
nhu @c ché menin-MLL, trong thir nghiém do luong phén ang do.

Nhu duogce st dung ¢ day, ECso dung d8 chi lidu lugng, ndng dd hodc luong hop
chét thir nghiém cu thé tao ra phan tng phu thudc vao lidu & mitrc 50% bidu hién tbi da
ctia phan tng cu thé dugc tao ra, kich thich hodc tang cuong boi hop chét thir nghiém
cu thé.

Phuong phép dugc mo td & day bao gdm sir dung cho dbi tuong can diéu tri duge
phém chtra lugng c6 hiéu qua diéu tri cia mot hodc nhiéu hop chét tc ché Menin-MLL
duoc mo ta & day.
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Theo mdt s6 phuong 4n, phuong phép duge md ta ¢ déy co thé dugc s dung dé
didu tri bénh tw mién, bao gdm, nhung khong bi gidi han &, bénh viém khdp dang thép,
bénh viém khop vay nén, bénh viém xuwong khép, bénh Still, bénh viém khép vi thanh
nién, luput, bénh tiéu duong, ching nhugc co, bénh viém tuyén giap Hashimoto, bénh
viém tuyén gidp Ord, hoi ching Sjogren do bénh Graves, bénh xo cing rai rac, hoi
chtng Guillain-Barré, bénh viém néo tiy lan toa cAp tinh, bénh Addison, hoi chirmg rung
giat mit gidt co, bénh viém cting khép d6t sdng, hoi ching khang thé khang
phospholipit, bénh thiéu mau khong tdi tao, bénh viém gan tu mién, bénh khong dung
nap gluten, hoi chirmg Goodpasture, ban xuét huyét giam tidu ciu vo cin, bénh viém
than kinh thi gidc, bénh xo cing bi, bénh xo gan mat nguyén phat, hdi ching Reiter,
bénh viém dong mach Takayasu, bénh viém dong mach thai duong, bénh thiéu mau tan
méu do tu mién, bénh u hat Wegener, bénh vay nén, bénh rung téc toan bd, bénh Behget,
chirng mét moi man tinh, chirng loan than kinh sinh dudng, ching lac ndi mac tr cung,
bénh viém bang quang k&, bénh tang truong luc co than kinh, bénh xo cing bi, va ching

dau 4m ho.

Theo mdt s6 phuong an, phuong phép duge mé ta ¢ day co thé dugc sir dung dé
diéu tri tinh trang bénh hodc bénh mién dich cta té bao khéc loai, bao gém, nhung khong
bi gi6i han & bénh méanh ghép chéng lai vat chu, cy, truyén, phan vé, di ung (vi du, di
ung véi phén hoa, latec, dugc chét, thuc phém, chit doc con trung, 16ng dong vat, Véy
dong vat, ve bui, hodc khoang trén con gian), qua man typ I, viém két mac do di ung,

bénh viém miii di tng, va bénh viém da co dia.

Theo mot sé phuong én, phuong phap duge md ta ¢ day co thé duoc st dung dé
didu tri bénh viém, bao gdm, nhung khong bi gi6i han & bénh hen, bénh viém duong
rudt, bénh viém ruft thira, bénh viém bo mi, bénh viém tiéu phé quan, viém phé quan,
viém bao hoat dich, viém ¢d ttr cung, viém duong mat, viém tai mat, viém rudt két, viém
két mac, viém bang quang, viém tuyén 18, bénh viém da, viém da co, viém ndo, viém
mang trong tim, viém mang trong tir cung, viém rudt non, viém rudt hoai tr, viém 15i
cAu trong xuwong, viém mao tinh hoan, viém can gan ban chan, viém md xo, viém da
day, viém da day-rudt, viém gan, viém tuyén md hoi mu, viém thanh quan, viém vu,
viém mang ndo, viém tiy viém co tim, viém co, viém thén, viém buéng trirmg, viém tinh
hoan, viém xuong, viém tai gifta, viém tuy, viém tuyén mang tai, viém mang ngoai tim,

viém mang bung, viém hong, vi€ém mang phoi, viém tinh mach, viém phoi khu tra, viém
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phoi, viém tryc trang, viém tuyen tién liét, viém bé than, viém miii, viém Ong dan trimg,
viém xoang, viém miéng, viém mang hoat dich, viém gén, viém amidan, viém mang bd

ddo, viém am dao, bénh viém mach, va viém am hd.

Theo mot sé phuong an, phuwong phap duoc md ta & day co thé dugc str dung dé
diéu tri bénh ung thu, vi duy, r6i loan tang sinh té bao B, ma bao gém, nhung khong b1
gi6i han & bénh u lympho té bao B 16n phan tan, bénh u lympho dang nang, bénh u
lympho lympho bao man tinh, bénh bach cau lympho bao man tinh, bénh bach cau tién
lympho bao té bao B, u lympho twong bao lympho/bénh ting globulin dai phan tu
Waldenstrém, u lympho ving ria tai lach, u tiy twong bao, u tuong bao, u lympho té
bao B vung ria ngoai hach, u lympho té bao B vung ria hach, u lympho té bao vo, u
lympho té bao B 16n trung that (tuyén trc), u lympho té bao B 16n trong mach, u lympho
tran dich nguyén phat, u lympho burkitt/bénh bach cAu, va u hat dang lympho.

Theo mot s& phuong 4n, phuong phap duoc mo ta & day co thé duoc sit dung dé
diéu tri réilloan huyét khéi, bao gbdm, nhung khong bi gidi han & nhdi mau co tim, dau
tht nguc (bao gdm ching dau thit nguc khong én dinh), tai tc hodc tai hep sau khi
nong mach vanh hodc phﬁu thuat bac cau dong mach vanh, dot quy, thiéu mau cuc bo
thoang qua, roi loan tic dong mach ngoai vi, thuyén téc phdi, va chimg huyét khéi tinh

mach sau.

Triéu chiing, cac kiém tra chin doén, va cac kiém tra tién luong dbi voi mdi tinh
trang bénh néu trén l1a da biét trong linh vuc k§ thuat. Xem, vi du, Harrison’s Principles
of Internal Medicine®,” tai ban 1An thr 16, 2004, The McGraw-Hill Companies, Inc.
Dey et al. (2006), Cytojournal 3(24), va hé théng phan loai “Revised European
American Lymphoma” (REAL) (xem, vi du, trang web dugc duy tri bdi Vién ung thu
Qudc gia).

Mot s6 m6 hinh dong vt 1a hitu dung dé thiét 1ap khoang liéu cho hiéu qua didu
tri ctia hop chét e ché Menin-MLL dé diéu trj bénh bét ky trong sb céc bénh néu trén.

Vi du, lidu cua cac hop chét e ché Menin-MLL dé diéu tri bénh tu mién ¢6 thé
dugc danh gia trén mo hinh chudt bi viém khép dang thap. Trong md hinh nay, bénh
viém khdp dugc tao ra ¢ chudt Balb/c bang cach st dung khang thé khang colagen va

lipopolysacarit. Xem Nandakumar et al. (2003), Am. J. Pathol 163:1827-1837.
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Theo mot vi du khéc, co thé kiém tra liéu lugng cua cac chét tc ché Menin-MLL
khong thuén nghich dé diéu tri cac r6i loan ting sinh té bao B trong, vi du, mo hinh ghép
khac loai tir nguoi sang chudt trong do cac té bao u lympho té bao B & ngudi (vi du, té
bao Ramos) duogc céy ghép vao chudt c6 hé mién dich kém (vi du: chudt “trui 16ng”)

nhu duoc md ta trong, vi du, Pagel et al. (2005), Clin Cancer Res 11(13):4857-4866.
Mo hinh dong vat dé diéu tri chimg r6i loan huyét khoi cling duge biét dén.

Hiéu qué diéu tri ctia hop chét duoc dé xuét dbi véi mot trong cac bénh néu trén
c6 thé duoc tdi wu hoa trong qua trinh diéu tri. Vi du, dbi tugng dang dugc diéu tri ¢
thé trai qua danh gia chén doan dé so sanh gitta viéc gidm cac triéu chimg bénh hodc
bénh 1y vai viéc e ché hoat tinh menin-MLL in vivo dat dugc béng cach st dung mot

1idu nhét dinh cua chét trc ché Menin-MLL.
Hop chat

Trong phin md ta dudi day, cic hop chit tc ché Menin-MLL thich hop aé su
dung trong céc phuong phap duge mo ta o day, dinh nghia vé cé4c thuat ngft hoa hoc tiéu
chuin duoc dé cap dén co thé duge tim thiy trong cac tai liéu tham khao (néu khong
dugc dinh nghia khac & day), bao gobm Carey va Sundberg “Advanced Organic
Chemistry tai ban 1an thtr 4” tap A (2000) va B (2001), Plenum Press, New York. Tru
khi dugc chi ra khéc, cac phuong phap khdi phé, NMR, HPLC, héa hoc protein, hoa
sinh, k§ thuat ADN téi t4 hop va duoc hoc thong thudng, trong pham vi cta linh vuc k¥
thuét s& duoc st dung. Trir khi c6 dinh nghia cu thé khac, cac danh phéap dugc sir dung
lién quan dén, va cac quy trinh va k¥ thuét phong thi nghiém v&, hoa hoc phan tich, hoa
hoc hitu co tong hop va hoa duge vay té néu trong ban mo ta nay la da biét trong linh
vuc. Cac k¥ thudt tiéu chuén c6 thé duge st dung dé tong hop hoa hoc, phan tich hoa

hoc, diéu ché, bao ché va dua duoc pham vao co the va dieu tri cho bénh nhan.

Céc hop chit trc ché Menin-MLL c6 thé dugc st dung dé san xuét thube diéu tri
bét ky tinh trang nao néu trén (vi du, bénh ﬂl’ mién, bénh viém, rdi loan di tng, rdi loan
ting sinh té bao B, rbi loan ting sinh té bao tuy, rdi loan tang sinh té bao dang lympho,
hodc rbi loan huyét khéi).

Theo mét sé phuong an, hop chét tc ché Menin-MLL dugc st dung cho phuong
phap dugc md ta ¢ day uc ché hoat dong cia Menin-MLL v6i ICso in vitro nhd hon

khoang 10 uM (vi du, nho hon khoang 1 1M, nho hon khoang 0,5 uM, nho hon khodng
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0,4 uM, nho hon khoang 0,3 pM, nhé hon khoang 0,1 pM, nho hon khoang 0,08 pM,
nho hon khoang 0,06 pM, nhd hon khoang 0,05 pM, nhé hon khoang 0,04 M, nho hon
khoang 0,03 uM, nho hon khoang 0,02 uM, nho hon khoang 0,01 uM, nho hon khoang
0,008 uM, nho hon khoang 0,006 1M, nho6 hon khoang 0,005 pM, nho hon khoang 0,004
1M, nhé hon khoang 0,003 pM, nhé hon khoang 0,002 pM, nhé hon khoang 0,001 uM,
nhé hon khoang 0,00099 uM, nhé hon khoang 0,00098 uM, nho hon khoang 0,00097
1M, nhé hon khoang 0,00096 puM, nhé hon khoang 0,00095 puM, nhd hon khoang
0,00094 uM, nhé hon khoang 0,00093 pM, nho hon khoang 0,00092 uM, hodc nhé hon
khoang 0,00090 pM).

Theo mdt sb phuong an, hop chét e ché Menin-MLL tc ché chon loc dang dugc

hoat héa ctia menin dich cta no.

Ciing dugc mo ta & day 1a phuong phap tong hop chét tc ché khong thuan nghich
nay, phuong phép su dung chét e ché khong thuan nghich nay trong diéu tri bénh (bao
gém cac bénh trong dé su tc ché tuong tdc menin-MLL tao ra loi ich diéu tri cho bénh
nhan méc bénh). Con duge md ta 1a duge phdm ma chira chat e ché twong tac menin-
MLL. Cu thé, duoc md ta & day 1a hop chét va phuong phép st dung hop chét nay dé
tic ché twong tac ctia menin véi MLL protein ung thu (oncoprotein) (vi du, protein ung

thu dung hop MLL1, MLL2, MLL).

Cu thé dugc mo ta & day l1a chét (rc ché twong tac menin-MLL khong thuan nghich
ma tao ra lién két cong hoa tri véi gbc xystein trén menin. Con duge mo ta ¢ day la chét
ttc ché twong tac menin-MLL khong thuin nghich ma tao ra lién két cong hoa tri véi
gbc Cys329 trén menin. Cling duge md ta 1a duge phdm ma chia chét e ché khong

thuan nghich cia menin.

Hop chit trc che menin dugc md ta & ddy la chon loc doi vGi menin c6 goc xystein
trong vi tri trinh ty axit amin ciia menin protein ma la dong nhat véi vi tri trinh tu axit
amin cla xystein 329 trong menin. Hop chat ¢tc ché khong thu4n nghich dugc mo ta &

day bao gdbm gdc nhan Michael.

Thong thuong, hop chét tre ché ctia menin thuén nghich hodc khong thudn nghich
duoc st dung trong phuong phap duge mo ta & day dugc xac dinh hoac dugc didc trung

trong thir nghiém in vitro, vi dy, thit nghiém hoéa sinh khong té bao hoic thir nghiém
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chie nang té bao. C4c thir nghiém nhu vay la hiru dung dé xac dinh ICsp in vitro ddi véi

hop chét (e ché menin thuan nghich hodc khong thuan nghich.

Hon nita, sy hinh thanh phtrc hgp cong hoa tri gilta menin va chét e ché menin
khong thuén nghich tng vién la dAu hiéu hiru ich vé su trc ché menin khong thuan nghich
ma c6 thé duge x4c dinh dé dang bing mdt s6 phuong phéap da biét trong linh vuc k§
thuat nay (vi du, khéi phd). Vi du, mot s6 hop chét trc ché menin khong thuén nghich
¢6 thé tao ra lién két cong hoa tri voi Cys 329 clia menin (Vi du, qua phan ung Michael).
Xem tai liéu S. Xu et al. Angewandte Chemie International Ed. 57(6), 1601-1605 (2017)

(duge dua vao ddy bang céch vién dn toan bo).

Puoc md ta & day 1a cac hop chét c6 cong thire (I) — (XIVc) bat ky. Ciing duge
mo ta ¢ day la mubi duge dung, solvat dugc dung, chét chuyén hoa cd hoat tinh dugc,
va tién chét duoc dung cta hop chét nay. Duoc pham ma chta it nhAt mot hop chit nhu
vay hodc mudi duge dung, solvat dugc dung, chét chuyén hoa c6 hoat tinh dugc hodc
tién chit dugc dung cta hop chét nay, dugc d8 xuét. Theo mot sd phuong 4n, khi cac
hop chit duoc boc 10 & day chira nguyén t nito co thé oxy hda, nguyén tir nito c6 thé
duoc chuyén héa thanh N-oxit bang phuong phap da biét rd trong linh vuc k¥ thuat.
Theo cac phuong an nhét dinh, céc chét déng phan va dang dugc bao vé vé mit hda hoc
clia cac hop chit ¢6 céu tric duge thé hién bang c6 cong thire (D-(XLIIIc) bat ky ciing

dugc dé xuat.

Theo mdt sé phuong an, duoc d& xuét & day la chét e ché menin-MLL khong

thuan nghich theo céc hop chét c¢6 cong thue (I).

Theo mdt sé phuong 4n, sang ché dé xuét hop chét c6 cong thac (I) ¢o cAu trac:

X Y- R
‘ AN W | X
Cy X ” AP R2
(R™)n (R4)
m

(1
hodc mudi duge dung cua nd,
trong do:

A la C hodc N;
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Cyla
Z. b L. - Z. >
; ! ' A ;
.0 No @ .=
li'—h:_N N ‘::m-:f
& = d F = j:{
. M" Qb? -""‘{5'-. ;AA_.Nv "\Qf‘:f" =
N j llg .‘/ N . i
= hodc —N

duoc

thé hoic chua duogc thé;

QlaN, -N(H)-, -O-, hodc —S-;

7 1a —CR’*= hoac —-N=;

X 12 -NR3-, -C(R?"),-, hoac —O-;

Y 14 lién két don, —-NR3*-, —-C(R*),-, hodc —O-;

W 12 -C(0)-, -S(0)-, hodc -S(O)2-;

mot trong s& R! va R? 1a Cy2-N(H)C(0)-C(R=C(R®)(R®), hogc CH2-Cy’-
N(H)C(0)-C(R%)=C(R®)(R®); va con lai 1a H, Ci-salkyl, Ci-6 haloalkyl, halo, hodc CN;

Cy? 1a nhom tuy y dugc thé duoc chon tir phenyl, pyridyl, hodc vong
heteroxycloalkyl co tur 4 dén 7 canh co tir 1 dén 2 nguyén tir khac loai doc 1ap dugc chon

tr nito, oxy, hodc luu huynh;
mdi R32, va R doc 1ap 1a H hodc Cisalkyl;

madi R% va R* doc 1ap 1a H, halo, CN, OR, -N(R), —C(O)N(R), -
NRC(O)R, -SO2R, -C(O)R, -CO2R, hoac nhom tuy y duoc thé duoc chon tir Ci-6 alkyl,
C3.7 xycloalkyl, vong heteroxycloalkyl c6 tir 4 dén 7 canh c6 tir 1 dén 2 nguyén tir khac
loai doc lap duge chon tir nito, oxy, hodc luu huynh, phenyl, vong aryl hai vong ¢o tur 8
dén 10 canh, va vong heteroaryl ¢6 tir 5 dén 6 canh co tir 1 dén 4 nguyén tir khac loai

ddc 1ap dugc chon tir nito, oxy, hodc luu huynh;

mdi R doc 14p 1a H, hodc nhoém tuy y duoc thé duoc chon tir Ci6 béo, phenyl,
vong aryl hai vong co tir 8 dén 10 canh, vong di vong no hodc chua no mot phan co tir

4 dén 7 canh co tir 1 dén 2 nguyén tir khac loai doc 1ap duoc chon tir nito, oxy, hodc luu
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huynh, va vong heteroaryl ¢6 tir 5 dén 6 canh ¢ tir 1 dén 4 nguyén tir khac loai doc 1ap

duoc chon tir nito, oxy, hodc luu huynh, hodc:

hai nhém R trén cing nito cting véi nguyén tir xen vao giita ching dé tao ra vong
no hodc chua no mot phan c6 tir 4 dén 7 canh hoac heteroaryl ¢ tir 0 dén 3 nguyén tur

khéc loai, ngoai nito, doc lap duoc chon tir nito, oxy, hodc luu huynh;
R52 1a H, Ci alkyl, Ci-¢ haloalkyl, halo, hodc CN;

mdi R va R doc lap 1a H hodc Ciu alkyl; hodc R% va R duoc noi voi nhau dé

tao ra lién két;
R 13 H hoiic C1.¢alkyl dugc thé hoic chua duge thé;
m1la 1,2, hodc 3;vanlal, 2,3, hodc4.
Theo mot sb phuong an, W 1a -S(O)-, hodc -S(O)2-.
Theo mdt s6 phuong &n, W 1a -C(O)-.
Theo mdt sd phuong an, X 1a -NR¥*-; va Y 1a —C(R3),-, -NR3-, hodc —O-.

Theo mdt s6 phuong an, Y 1a lién két don, hodc —-NR%-; va X 1a—C(R*")-, -NR?3-
, hoac —O-.

Theo mét sé phuong 4n, mi trong s6 X va Y doc 1ap 1a ~NR3-,
Theo mdt s6 phuong an, R¥ 13 H.

Theo mdt s& phuong an, R3 14 H hodc Me.

Theo mot s& phuong an, mdi trong s6 X va Y 1a -N(H)-.

Theo mdt sb phuong an, —X-W-Y- 1a ~N(H)-C(0)-N(H)-, -N(H)-C(0)-CHa-, —
CH,-C(O)-N(H)-, -N(H)-S(0)-N(H)-, ~N(H)-S(0)-CH,-, —CH2-S(O)-N(H)-, ~N(H)-
S(0)2-N(H)-, -N(H)-S(0)2-CHoz-, —CH2-S(0)2-N(H)-, hoac —-N(H)-C(O)-.

Theo mdt sb phuong 4an, R' 1a Cy>-N(H)C(0)-C(R*®)=C(R®)(R®), hogc CHa-
Cy2-N(H)C(0)-C(R=C(R®)(R*); va R2 12 H, halo, hydroxyl, CN, Ci-salkyl duoc thé
hodc chua dugc thé, amino dugc thé hoic chua dugc thé, hoic alkoxy dugc thé hoic

chua duge thé.
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Theo mot sé phuong 4n, R! 1a Cy>-N(H)C(O)-C(R*)=C(R®)(R*), hogc CHo-
Cy2-N(H)C(0)-C(R®)=C(R®*)(R); va R21a H, Me, Et, i-Pr, CF3, F, Cl, OMe, OEt, hoac
CN. |

Theo mét sé phuong 4n, R! 1a Cy>-N(H)C(0)-C(R*)=C(R®)(R®), hogc CHo-
Cyz-N(H)C(O)-C(R63)=C(R6b)(R6C) ;vaR?1a H.

Theo mot s6 phuong 4n, R? 1a Cy?-N(H)C(O)-C(R*)=C(R®)(R*), hodc CHa-
Cy2-N(H)C(0)-C(R=C(R®)(R*); va R' 1a H, halo, hydroxyl, CN, Ci-salkyl dugc thé
hodc chua dugce thé, amino dugc thé hoac chua duoc thé, hoac alkoxy duoc thé hodc
chua dugc thé.

Theo mot s6 phuong 4n, R? la Cy?-N(H)C(O)-C(R**)=C(R®)(R*), hodc CHa-
Cyz—N(H)C(O)—C(R6a)=C(R6b)(R6°) :vaR'1aH, Me, Et, i-Pr, CF3, F, Cl, OMe, OEt, hodc
CN. '

Theo mdt sb phuong an, R? 1a Cy>-N(H)C(O)-C(R**=C(R®)(R*), hodc CHo-
Cyz—N(H)C(O)-C(R6a)=C(R6b)(R6°); vaR!'IaH.

Hop chét theo diém 1, trong d6 —X-W-Y- la -N(H)-C(O)-; R' 1a -CH>-Cy*-
N(H)C(0)-C(R)=C(R®)(R®); va R* 1a H.

Theo mot s6 phuong én, hop chét c¢6 cong thic (XXI):

R6C
6b
O / R
AP, Cy*—NH R
N Y %‘Rg
AP
oo R®
Y TR,
(XXI)

ho#c mudi duge dung cua nd,

trong d6 A, Cy, Cy% R*, R% R®, R, m, va n nhu dugc md ta cho cong thirc
(D); va mdi R8 va R? doc 1ap 1a H, Cisalkyl, Ci haloalkyl, halo, hodc CN.

Theo mét sé phuong én, mot trong s& R® va R’ 1a H, halo, hydroxyl, CN, Ci.
salkyl dugc thé hodc chua duogc thé, amino duoc thé hodc chua duoc thé, hoic alkoxy
duoc thé hodc chua duoc thé; va con lai 1a H.
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Theo mot s6 phuong an, mdi R® va R? 1a H, hodc Me.
Theo mdt s phuong an, mdi R® va R’ 1a H.

Theo mot s6 phuong én, A la N.

Theo mdt s6 phuong an, A 1a C.

Theo mot s& phuong 4n, m 1a 1 hoac 2.

Theo mot sb phuong 4n, n 1a 1 hodc 2.

Theo mot sb phuong an, mdi R* doc 1ap 1a H, halo, hydroxyl, CN, Cisalkyl duoc
thé hodc chua duoc thé, amino duogc thé hodc chua duoc thé, hodc alkoxy dugc thé hoac

chua dugc thé.

Theo mot sb phuong an, mdi R* doc lap 1a H, Me, Et, i-Pr, CF3, F, Cl, OMe,
OEt, hodc CN.

Theo mot s6 phuong an, mdi R* 1a H.

Theo mot sb phuong an, mdi R*" doc 1ap 1a H, halo, hydroxyl, CN, Ci-salkyl duoc
thé hodc chua duoc thé, amino duoc thé hodc chua dugc thé, hodc alkoxy dugc thé hodc

chura duoc thé.

Theo mét s6 phuong 4n, m&i R* doc lap 1a H, Me, Et, i-Pr, CF3, T, Cl, OMe,
OEt, hoac CN.

Theo mot sb phuong an, mdi R* 1a H.

Theo mot s& phuong én, hop chét c6 cong thic (ITa), (IIb), (IIc) hodc (11d):

O
z Ha
PN S O ,JL\: R
{ J S I L
oy ~F R R R
{ia
il
, 0 ,
F HE 2 fs H CJ
l/jf*\_ jFJ ~ J(N V%J:Lyﬁ W,E f‘_—::\%‘\' f«l\d - fh"*.,'_,f”t\ C!_g ;4’0.13&-_\\_ ,%{t
! i N i
e s y 5 .f"’ -y T JE y j \Ji H l
Cy” ™ Nz~ pespes Cy~" ‘x;:f:"[ N'v’ RZ R®™ "RP
flic] hoge
A
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hoac mubi dugc dung ctia no.
Theo mdt sb phuong an, R2 1a H, Me, Et, i-Pr, CF3, F, Cl, OMe, OEt, hoac CN.
Theo mot s& phuong én, R? 1a H.

Theo mdt sé phuong an, hop chét c6 cdng thire (XX1Ia) hodc (XXIIb):

R6C
ca Q, \;}—R“b
) .

(XXlla)
l%i.)_‘

hodc \,—Hsb
\__/

(O N R

[l
iy \;-_:55” :
Cy {(XXIib)

hodc mudi duoc dung ctia né; trong d6 Cy, Cy?, R®, R hoic R® nhu duge md
ta dbi voi cong thire (I).

Theo mot sé phuong 4n, hop cht c6 cong thire (I1Ta), (IIIb), (Ilc) hodc (II1d):

H H f.-r*- P 37 ﬁf;f:'a ,F*ZE::
¥ ShacUl:
/‘ I/' \Rﬂa ( ,,,«' f.e'\\_ ﬁ }\JT‘,Mh ]%Ei»u

- |

{1a) ilim)

HoL
| 1 55 8 an -
/@J’N Tr‘i {’ﬁ“:‘: R H R "ﬂ/ R™ ﬂf”:‘\jxu KEJAYJ“%‘(I R ’ Rszl_;/ Rt
C\j” : x,/ ; b M w,a;' RC\?,»? ___N\g P Raa {:‘yr P $_. »\_‘\':../ C }\}\‘; :::_.‘.-‘-«4%(:' e ‘(\F;_.fix‘g‘e&
i) hodc iy h

hodc mudi dugc dung cta no.

Theo mot sd phuong én, hop chét theo diém 1, trong d6 hop chét nay co cong
thire (XXXIIa), (XXXIIb), (XXXIIc), (XXXIId), (XXXIle), hoac (XXXIIf):
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i
/ﬁ_,a”":;‘_: N.. jf%x”?}';ffjaﬁ‘ |‘:}
o~ Y Ty AR
A
ot R
[HARIb
T Ve P -
(‘y*ﬁ‘&/ ' N, = N LR
LJ e H ‘ .
(HxRe) R R , QES e
IREX N

-”“‘{;tf*-..f

rﬂy/ﬁ\*ﬁj &% %\fi )‘K s

i

3! ‘- Be . P o S
xxlle) R R*  hoic Rit ~Rae

hodc mudi dugc dung cta no.
Theo mot sb phuong an, R! 1a H, Me, Et, i-Pr, CF3, F, Cl, OMe, OEt, hodac CN.
Theo mdt sb phuong an, R 1a H.

Theo mdt s6 phuong an, trong d6 hop chit nay co cong thuc (XXXIlla),
(XXXIIIb), (XXXIIIc), (XXXIIId), (XXXIIle), hodc (XXXIIIf):
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8 ) l/ A r C‘
. pEa /[“J o \ R 85

-,
3
i
5

X N
& REs . pt«i T ~[afie

(XRRIND)

P 5
ooy R

H
ad \g“\fm\ 0 0
cy” ff\ﬁ/lkﬁﬁ L re
ol RER® H“*’i‘w
S A
-'?' b . O
\\vf \N,r RE= £/I.L Rﬁs

RSk g

6[3 ~r38a
soney  RTORE
OOORIIE:

hoac mubi dugc dung cia no.
Theo mdt s6 phuong 4n, Cy? 1a Ph, pyridyl, azetidinyl, pyrolidinyl, piperidinyl,
hoic azepinyl duoc thé hogc chua dugc thé.

Theo mot s6 phuong an, hop chét ¢6 cong thirc (IVa), hoge (IVb):

0
HN--'* geg
‘m{
Al R
N Jrf
hodc
D ges
HN=, __f
l”‘(i Rejﬁ e
R H N*- i
SRasaL
Cy” i 0 ~F gz
(Vi)

hodc mudi duge dung ctia no; va trong d6 p 1a 0, 1, 2, hodc 3.
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Theo mdt s6 phuong én, hop chét c6 cong thirc (XXIIa) hodc (XXIIIb):

o 6b
PJ// 6¢c
H R6a R
N | NQ

(XXllla)

R6C

O>\—/27R6b
’
HooN NQ—NH Rea
ICA OO

O
Cy

(XXllIb)
hoac mudi dugce dung ctia no; va trong d6 p 1a 0, 1, 2, hoac 3.

Theo mot sb phuong an, Cy la

L. b A
— A A pRpA
N\ N\ A
Qih_.éf‘ Q QL& ﬁff”—(l
hodc -
duoc thé hodc chua dugc thé
Theo mot s& phuong 4n, Cy 1a
& },Z E_ —_— £ ,f‘l:
M/ ,3_‘\_: 2, /,___N -~ P — »~.“f 5
f oy N 4 \5._ ("7 ':'/f Wju":{j[
Q e \\-— <
\'C:— \‘:-':_/ —N
hodc

duoc thé hoac

chua duoc thé.
Theo mot s& phuong 4n, Q 1a —-N(H)-.
Theo mot sé phuong 4an, Q 1a -O-.
Theo mot sb phuong 4n, Q 1a —S-.
Theo mot sb phuong 4n, Z 1a -N=.
Theo mdt sb phuong 4n, Z 1a —CR%*=,
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Theo mdt sb phuong an, R [a H, Me, Et, i-Pr, Cl, F, CF3, hodc CN.
Theo mot sé phuong 4n, R3? 1a H, Me, hoac F.

Theo mot sd phwong an, R** 1a H.

Theo mot sb phuong an, Z 12 —C(H)=.

Theo mot s& phuong 4n, Cy 1a

R? R( R{. . R?
; A = T,
Py Ntl\;’f % )‘:: N\’Zt > . = Q}H A /‘}'-‘-':‘:f YR
N } = ! N ‘}_‘Nai N "1.& BRI
W }*—NH M‘é —NH W w o NH
N ~ —N hoic T

trong d6 R’ 1a nhom tuy y duogc thé dugc chon tir vong heteroxycloalkyl ¢ tur 4
dén 7 canh co tir 1 dén 2 nguyén t&r khac loai doc 1ap duoc chon tir nito, oxy, hodc luu
huynh, phenyl, vong aryl hai vong c6 tir 8 dén 10 canh, va vong heteroaryl ¢ tir 5 dén

6 canh co tir 1 dén 4 nguyén t khac loai doc 1ap dugc chon tir nito, oxy, hodc luu huynh.

Theo mot s& phuong én, Cy la

R7 R’ R
NN Y R
) \:\\\T f - N / .»4‘}. ‘N’a \-']l
}_N .¥ }ri*si v N
_-k hodc

duoc thé hoic
chua dugc thé:

trong d6 R7 1a nhom tuy y duge thé duoc chon tir vong heteroxycloalkyl c6 tur 4
dén 7 canh c6 tr 1 dén 2 nguyén tt khac loai doc 1ap duge chon tir nito, oxy, hoac luu
huynh, phenyl, vong aryl hai vong c6 tir 8 dén 10 canh, va vong heteroaryl c6 tir 5 dén

6 canh co tir 1 dén 4 nguyén tir khac loai doc 1ap duoc chon tir nito, oxy, hodc luu huynh.

Theo mdt s& phuwong an, hop chét c6 cong thirc (Va), hodc (Vb):
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Lo g

hoac mudi duge dung ctia né; va trong do p 1a 0, 1, 2, hodc 3; va R” 1a nhom tuy
y duogc thé dugc chon tir vong heteroxycloalkyl co tir 4 dén 7 canh c6 tir 1 dén 2 nguyén
tir khéc loai doc 1ap dugc chon tir nito, oxy, hodc luu huynh, phenyl, vong aryl hai vong
c6 tir 8 dén 10 canh, va vong heteroaryl c6 tir 5 dén 6 canh c6 tir 1 dén 4 nguyén t khac

loai ddc lap duge chon tlr nito, oxy, hodc luu huynh.

Theo mot s& phuong 4n, hop chit ¢ cong thire (XXIVa), hode (XXIVb):

Z“”/N[ h | XXIVD)
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hoac mudi dugc dung ctia nd; va trong do p1a 0, 1, 2, hodc 3; va R7 1a nhom tuy
y dugc thé dugc chon tir vong heteroxycloalkyl ¢6 tur 4 dén 7 canh co tir 1 dén 2 nguyén
tir khac loai doc 1ap duge chon tir nito, oxy, hodc luu huynh, phenyl, vong aryl hai vong
¢6 tir 8 dén 10 canh, va vong heteroaryl c6 tir 5 dén 6 canh 6 tir 1 dén 4 nguyén t khac

loai doc 1ap duge chon tir nito, oxy, hodc luu huynh.

Theo mot s6 phuong an, hop chét c6 cong thirc (XXXIVa), hodic (XXXIVb):

hodc
N

N

T 7§
R N J o N_A R

SR NF NN T,f—

7N N Ho
N \f“"NH REb ~REe
=N (XXXIVD)

hodc mudi dugce dung ctia nd.

Theo mt sé phuong én, hop chét ¢ cong thire (XXX Va), hode (XXXVb):

_R®
N\ B \,/ -NH » Feuh F%E:f‘
=N (XXX V)

hodc mudi dugce dung cua no.

55



47459 56/261

Theo mot sb phuong 4n, hop chét c6 cong thire (XXX VIa), hodc (XXX VIb):

{(XxXVia)
hoic
) )t
\ NH RGb RGC
(XXXVIb)

hodc mudi dugc dung cua nd.

Theo mdt sb phuong an, R7 12 vong heteroxycloalkyl co tir 4 dén 7 canh c6 tir 1

dén 2 nguyén tt khac loai doc 1ap duoc chon tir nito, oxy, hodc luu huynh dugc thé béng

Me, Et, hodc i-Pr.

Theo mdt sé phuong 4n, R’ 1a pyrolidinyl, piperidinyl, piperazinyl, hodc

morpholinyl.

Theo mét s6 phuong an, R7 1a morpholinyl.
Theo mot sb phuong an, R’ 14 heteroaryl dugc thé hoic chua duoc thé.

Theo mdt sb phuong an, R7 1a pyridyl hodc pyrimidyl dugc thé hodc chua dugc

Theo mot sé phuong 4n, R” 1a pyridyl chua duge thé.

Theo mot sb phuong 4n, R 1a pyridyl dugc thé bang halo, hydroxyl, CN, Ci.

salkyl dugc thé hodc chua duge thé, amino dugc thé hoge chua dugc thé, hodc alkoxy

duoc thé hodc chua duoc thé.

Theo mot s6 phuong éan, R7 1a pyridyl duoc thé béng Me, Et, i-Pr, OH, Cl, F, CFs,

CN, hoac NHa.
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Theo mot sb phuong an, R7 14 pyridyl dugc thé béng Me, Et, i-Pr, Cl, F, CF3,
hoac CN.

Theo mdt s phuong an, R7 1a pyrolyl, pyrazolyl, imidazolyl, oxazolyl, triazolyl,

thiazolyl, oxadiazolyl, hodc thiadiazolyl dugc thé hodc chua dugc thé.

Theo mot sb phuong an, R’ 1a imidazolyl dugc thé hoic chua dugc thé.

Theo mot ) phuong an, R’ 1a imidazoyl dugc thé béng Me, Et, i-Pr, Cl, F, CF3,
hodc CN.

Theo mdt s6 phuong 4n, R7 1a imidazoyl dugc thé bang Me.

Theo mdt s6 phuong 4n, hop chét ¢ cong thic (Via), hodc (VIb):

hodc mudi duge dung cua nd; va trong doplao, 1,2, hoac 3.

Theo mdt sb phuong én, hop chét c¢6 cong thic (XX Va), hodc (XXVb):
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-
f) w‘
iR
_ han
X: I \‘>v R fa’ 2] B
i ﬂk‘\vf 4&'—4"]411
(XK Va)
= Bo
RE%
O j'}____Hb:}
N4
e NN S SX”RBa
I —NH :

(XXVb)

hoac mudi duge dung ctia nd; va trong d6 p 1a 0, 1, 2, hoac 3.
Theo mot s6 phuong an, p 1a 0, 1, hodc 2.

Theo mot sb phuong 4n, R? 1a H hodc F.

Theo mot sb phuong 4n, R* 1a H.

Theo mdt s6 phuong an, hop chat c6 cong thie (VIIa), (VIIb), hodc (V1c):
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N WNH Vilai
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hodc

< ~TRE

o i L
/ Y, ./i,&‘ ,«N\_‘ M JQ}\ N"-\ I"‘IJ *QD
"y E j g/ \N“') J ’i

| ) /ﬁ""“\i"’r"} i i o &:—-

e

ML Sy—NH k)

=N

hodc mudi dugce dung cua no.

59/261

Theo mot s6 phuong 4n, hop chét c6 cong thire (VIITa), (VIIIb), hode (VIIIc):

N, N\—NH (Villa)
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hodc

AU Lo

hodc mubi duoc dung cia no.
Theo mdt s phuong 4an, hop chit c6 cong thirc (XXVIa), (XXVIb), hodc
(XXVIc):

R6a
H 6¢c
H N~ | /j/N S
:O—> N NN N O R6b
N O
~
N, N\ NH

(XXVla)

(XXVIb)

hodc
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RGa
H R6C
H N~ \
<O:> N \1 N O RSP
N “ o)
7
NG\ T

N (XXVIc)

hodc mudi dugc dung cua no.

Theo mdt s phuong én, hop chét c6 cong thire (XXX VIIa), hodc (XXX VIIb):

O oo

Y J_*i mgﬁii
S S N
7 N\, -NH o
N\_ P 268 ~pq8c

ER RN a)

hodc

0 :
< —X 1‘ .’\\\J,,«. . ,/ \Tx:g:l 0
T T e
&"\Q\‘m E ;T
;Qﬁ ‘1%6

=N (XXXVIIb)

hodc mudi dugc dung cta no.

Theo mét s6 phuong 4n, hop chét c6 cdng thirc (XXX VIIIa), hoge (XXX VILIb):

. 0
- §~\h} Eg. ) Fgﬁa
H
60 T Rac
(XXXVIla)

hoic
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O
P Q
Xy NF
N>/\:_—\>/NH R6b R6C

N (XXXVIIIb)

N\ 7/

hodc mudi dugc dung cua nd.

Theo mot sd phuong 4n, hop chét c6 cong thire (XXXIXa), hodc (XXXIXb):

O H
C R T TN
\——NJ % ,,E Cj‘; ke % l Qs
. o N . 3
N /"«ﬁr» N S “*g—-\]{f I -
RN,
N\‘ \‘:}"“"NH [260 ™ pdc
=N (XXXIXa)

e
*

Y \ J} )
\'\
QAT
/

Zy
W
)_f

'——'N o O & ey ;-‘L HGQ
\ ,f“‘:ir " I ”ﬁ‘ g
RN

N N —NH
\ RB8 Rbe
_l\( (XXXIXb)

hodc mudi duge dung ctia no.

Theo mét s6 phuong an, mdi trong sd R, R, va R% la H.

Theo mot s& phuong dn, mdi trong sb R62 va R® 1a H; va R 1a alkyl duoc thé
hoac chua dugc thé.

Theo mt sb phuong an, mdi trong s6 R®, va R 1a H; va R la alkyl chua dugc
thé.

Theo mét sé phuong 4n, mdi trong s6 R%, va R® 1a H; va R* 1a Me, hodc Et.

Theo mdt s6 phuong 4n, mdi trong s6 R®, va R® 1a H; va R* la alkyl duoc thé
bang amino, alkylamino hogc dialkylamino.

Theo mot sb phuong 4n, mdi trong s6 R®, va R 1a H; va R¢ 13 alkyl dugc thé
bang dimetylamino.

62



47459 63/261

Theo mot sb phuong 4n, mdi trong s6 R®, va R% 1a H; va R® 1a ~CH2NMe.

Theo mdt sé phuong an, R%, va R® tao ra lién két; va R% 1a H hodc alkyl duoc

thé hoic chua duoc thé.
Theo mot s6 phuong én, R, va R® tao ra lién két; va R® 1a Me.

Theo mdt sé phuong an, hop chét c6 cong thire (IXa), (IXb), hodc (IXc):

i /}»O
! e MNH
N"’J \x};..—'NH aXa
\"__"’"N;
A
=
o H o H rng Y
{r "‘“‘"\'fN NW"% ~/
N | » K N «*J
o T e
7 N NH HE4Y hoze

¢ Q
0 1K SR
<—:ﬂ> — ﬁ\,yf (3 f{f :
—C T ‘

i !
W —NH ¥z}
\— /}

hodc mudi dugc dung cia nd.

Theo mdt s phuong én, hop chét c6 cong thirc (Xa), (Xb), hodc (Xo):
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O
NH
@ N N N/j/
|
N =~ @) N
N/ \ NH (Xa)
\—=N
0
an—
A e
H N
o ik 3 \ . ,’f‘
O Yy YTy
Y A B
%{W e - hodc
N’ "r-deH {¥b)
N=py

ho#c mudi dugce dung cua nd.

Theo mdt sb phuong én, hop chét c6 cong thic (XIa), (XIb), hodc (XIc):
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hodc

Y Tﬁr@)\

~

N/ N\,_—NH (Xlc)
\=N

ho#c mudi dugce dung cua nd.

Theo mot sé phuong 4n, hop chét c6 cong thire (XIa), (XIIb), hodc (XIlc):

«.%{ID
H F,,NH
A ., > _—
Q [\“‘]’ b iﬁ“"jf
Ni. 7~ ‘zh‘!’j w-«:::f Y N “*-‘;?"ﬂ
P :__:?f‘NH 1)

— s
{ H-NH o} hog

&}.&ﬁ“
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hoic mudi dugc dung cta no.

Theo mét sé phuong 4n, hop chét c6 cong thire (XIITa), (XIIIb), hodc (XIIc):

e
HN *J'\,\ — /
r _,{\ = ‘k\._a N
i » \
| H H 4
(tjw f%}g"wi .,ﬁ‘N*- g ’Nw'f!
\-—N\ e j‘xf,ﬁsj O ﬁJ\_:;: ’
NN _-NH (X o
|
N
f
"y =
TSNS
) S o
N w:;-ﬂ[f e N\;e;.'x‘
1
Pf \}_J;NH Xl
"‘:]\[

hodc mudi dugc dung cta no.

Theo mét sd phurong 4n, hop chét c6 cong thirc (XIVa), (XIVb), hodc (XIVe):
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NH
H
@ NmN@/
|
NS 0 Nz
N )N (XIVa)
EN
O
i
HE‘\% T
9] )
{ _\:) ﬂ‘i"' A‘Q]/* N \n/"'\a\ﬁf*\%’,l‘l —
"‘L.__ff”{ f%,fﬁ"\ o 'S M \:_;;’-5‘;
Y, 4 Y .
i |
Nf \:" ~NH [XIVE] hoic
— i
r,;N -
Q— : [ | "
‘f \"s_’v’ a ‘*;_\_\_ H \‘,'l/ e S N \_‘1,-/’2"‘%‘ N /l}\b
\‘—NfJ JT\ | T ) H
N}‘\\-—rﬂhw
Nn
- vl

hodc mudi dugc dung cua nd.

Theo mdt sé phuong én, hop chét c6 cong thirc (XV):

hodc mudi dugc dung cia no.

Theo mdt sé phuong an, hgp chét c6 cong thic (XVI):
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o

N I
N —/ NH
NN (XVI)

hodc mudi dugce dung cua nd.

Theo mot sb phuong 4n, hop chét c¢6 cong thire (XVII):

. N= o) '|
<)7_> HW/Q\/O\H/U\/\/N\
N o)

X

N NH
\\_N/ (XVII)

hodc mudi dugc dung cua no.

68/261

Theo mot sé phuong 4n, hop chét ¢6 cong thire (XXVIIa), (XXVIIb), hodc

(XXVIIc):

(XXVlla)

HN—4

-
A

[(XXVIIb)
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NS sVons

~

N, N—NH
=y (XXVIic)
hodc mudi duge dung cua né.

Theo mét s6 phuong an, hop chit c6 cong thire (XX VIIIa), (XXVIIIb), hodc
(XXVIIIc):

?,I»*lee
- e
N-;ﬁ "‘-\,‘ — /-Mx ,-"’,f:‘*
H 1 ™
;"5:} | f'”wv*’::‘b ~ T,/J\?Q:} _.«rj\-\v_’ N/ \IT
\ / :l T TJ
7 N |
N, \\\>'“NH pOXVlia)
C
HN—
N > .
(3—“\> lﬁbjw\w&/» . N/ e
N, ) XXV
(XXVIIIb)
=N v hodc
g - _Me
T P S
0 N 7 [ |
_“: 5
o "
AN
NG N BOVITIC)
—N
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hodc mudi dugce dung cua no.

Theo mot s6 phuong én, hop chit ¢6 cdng thic (XXIXa), (XXIXb), hodc
(XXIXc):

~
/
N \ i (XXIXa)
\_:N
—, Nle
. \_‘Pj
{’0 w\} J; o= Me
pu- |
} f" _F,i
N e [XXIXb]
N hodc
H
M = ,.»"""“*\. Mx f"\‘:‘i’;:_ - e, :,,F\ﬂ 2]
H ]/ |
()_—\\ - o ”N“a P \,\ l \MI/N\‘»&"‘J, l:j {\,“1{}
v ‘:r} ‘ N “
N% e P O
)
N " (XXIXc)
\:N )

hodc muoi dugce dung cua no.

Theo mét sé phuong an, hop chét ¢6 cong thire (XLa), (XLb), hode (XLe):
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ZT

(XLa)

o NN
<fN o @

~ N
N/ \ NH H l
\—
N (XLb)
H
O N N
QT
O \O N
N § 7 N)H
N, N\ NH Ho |
\:N

(XLc)

ho#c mudi dugc dung cua no.

Theo mét sé phuong én, hop chat ¢6 cong thire (XLIa), (XLIb), hodc (XLIc):

H
¢
&L LS
N\ ON/N
Ho

N, N\ -NH
\=N (XLa)
H H
O
N N
S
oPennsr¥
« 0 N N/UW
N, N\ NH o

(XLb)
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hodc mudi dugc dung cua no.

Theo mdt sb phuong 4n, hop chét c6 cong thie (XLIa), (XLIb), hodc (XLIc):

o H
( \ ,,-"’jt:;:: ,,.N i T e 0
A N’f )l\, T [ | I\ J
- s » O Nz Ny
7 N\_NH : L
\=N (XLla) ;JJ
Me” “Me
o H
VAN IﬂYN S
/ ﬂ
\\w[\gs‘ s AL j:_ff‘ | iJ
NG % NH
=N (XLIb}
“We
hoic
N
e :S\:"A“"k r«""”u«:\ (!)
j O & i\}'\ P «J’ L\“‘;.
Hoo |l
e
{¥Llc) l

hodc mudi dugc dung cua no.

Theo mét sé phuong 4n, hop chit 6 cong thire (XLITa), (XLIIb), hoge (XLIIc):

72



47459 73/261

3O TO

(XLlla)
O HooH
! Fj/;:_:' .
N DR
=y = -
N“'/ NyNH
=N {XLIIb)
hodc

} }:ﬁ’” “‘F"’““ I %]L
Nﬁ S S

—INH

(AL

ho#c mudi dugc dung cua nd.

Theo mot sé phuong 4n, hop chét c6 cong thire (XLIITa), (XLIIIb), hoge (XLIIIc):
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{XLIb]

hoic

(XLIllg)

hodc mubi duoc dung cia no.
Theo mdt sb phuong 4n, hop chét c6 cong thire (XLIIa).
Theo mdt sb phuong én, hop chét c6 cong thirc (XLIMa).

Céc phuong 4n vé céc hop chét ¢6 cong thirc (I) thé hién higu lyc dugc cai thién
chéng lai menin-MLL v6i gid tr ICso thip dén mirc nh6 hon 1 nM hogc nh6 hon 0.1
nM, va/hodc chiém ty 1& cao vi tri hoat dong ctia menin (vi du, chiém nhiu hon 50 %,
70 % hodc 90%) & lidu lugng thap dudi 5 mg/kg (vi du, bang hodc dudi 3 mg/kg) khi

dugce dung in vivo (vi dy, & chudt).

Theo mét s phuong 4n, sang ché @ xuét, dugc phdm chira hop chéit c6 cong
thtre (I).

Theo mot s6 phuong an, sang ché de xuat, duge pham chutra luong hiéu qua di€u

tri cia hop chét co cong thire (1), va td dugce duge dung.
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Theo mot sb phuong an, dugce phém duogc bao ché cho duong dung duoc chon tur
dung qua dudng miéng, ding ngoai duong ti€u héa, dung qua miéng, dung qua duong

mii, dung tai chd, hoic dung qua truc trang.

Theo mot s phuong 4n, sang ché dé xuit, phuong phap didu tri bénh hoic tinh

trang bénh tu mién bao gdm buéce dung cho bénh nhén can dugc pham theo séng ché.

Theo mdot sb phuong 4n, bénh tu mién dugc chon tir bénh viém khép dang thép

hoac luput.

Theo mot sb phuong an, sang ché dé xuét, phuong phép diéu tri bénh hoic tinh
trang bénh mién dich té bao khac loai bao gém budc dung cho bénh nhén can dugc phém

theo sang ché.

Theo mdt s6 phuong an, sang ché @& xuét, dé diéu tri bénh ung thu bao gém budc

dung cho bénh nhan can dugc phdm sang ché.
Theo mdt sb phuong 4n, bénh ung thu 12 rdi loan ting sinh té bao B.

Theo mét s6 phuong an, ri loan tang sinh t& bao B 1a bénh u lympho té bao B
16n phan tan, bénh u lympho dang nang hodc bénh bach ciu lympho bao man tinh. Theo
mot sd phuong 4n, r6i loan nay 1a bénh bach ciu dang tiy. Theo mot s6 phuong 4n, roi
loan nay 1a AML. Theo mot s6 phuong 4n, ri loan tang sinh té bao B 1a bénh bach cau
lympho. Theo mdt s6 phwong én, r6i loan nay 1a ALL. Theo mét s6 phuong én, r6i loan
nay 1a khdi u mo mém. Theo mét sé phuong 4n, khéi u 12 u nguyén bao than kinh dém.
Theo mot b phuong én, khéi u 12 khéi u tuyén tuy. Theo mot s6 phuong an, r6i loan
nay 12 khéi u té bao than.

Theo mdt s6 phuong 4n, sang ché dé xuét, phuong phap diéu tri bénh té bao mast
bao gdm budc dung cho bénh nhan can dugc pham theo séng ché.

Theo mdt sb phurong 4n, sang ché dé xuét, phuong phap diu tri bénh lodng xuong
hodc réi loan tiéu xuwong bao gdm budc dung cho bénh nhan can dugc pham theo séng

7
A

ché.

Theo mot sd phuong 4n, sang ché @& xuét, phuwong phéap hodc diéu tri bénh hodc

tinh trang bénh viém bao gbdm budc dung cho bénh nhan can dugc pham theo sdng ché.
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Theo mot sb phuong 4n, séng ché dé xuit, phuong phép didu tri luput bao gdm
budc dung cho ddi tuong cAn didu tri dugc phdm chira lwong hiéu qua diéu tri cta hop

chét c¢6 cong thuc (1) 1a chét e ché trong tac menin-MLL.

Theo mét s6 phuong 4an, sang ché dé xuét phuong phép diéu tri bénh hodc tinh
trang bénh mién dich té bao khac loai bao gdbm budc dung cho d6i twong can diéu tri
dugc phim chira lvgng higu qua diéu tri cta hop chét c6 cong thie (1) 1a chét Gc ché

tuwong tac menin-MLL.

Theo mdt s6 phuong 4n, séng ché dé xuét, phuong phap diéu tri bénh u lympho
té bao B 16n phan tan, bénh u lympho dang nang hogc bénh bach cu lympho bao man
tinh bao gdm buéc dung cho déi twong can diéu tri dugc pham chtra lugng hiéu qua diéu

tri cia hop chét c6 cong thire (1) 1a chét @re ché tuong tic menin-MLL.

Theo mdt s phuong 4n, sing ché d& xuét phuong phap diéu tri bénh té bao mast,
bao gdm budc dung cho dbi twong can didu tri duoc pham chira lugng hiéu qua diéu tri

ctia hop chét c6 cong thie (1) 1a chét e ché twong tic menin-MLL.

Theo mdt sé phuong 4n, sang ché dé xuét phuong phap diéu tri bénh lodng xuong
hodc rdi loan tiéu xuong bao gdm bude dung cho d6i twong can diéu tri dugc pham chira
luong hiéu qua diéu tri cta hop chét c6 cong thirc (I) 1a chét e ché twong tdc menin-
MLL.

Theo mot s6 phuong an, sang ché dé xuit phuong phép diéu tri bénh hoic tinh
trang bénh viém bao gdm budc dung cho d6i tugng can didu tri dugc pham chira lwong
hiéu qua diéu tri ctia hop chét c6 cong thice (1) 1a chét tre ché tuong tac menin-MLL.

Theo mot sb phuong 4n, sang ché dé xuét, duoc pham chira chit mang dugc dung
va luong hitu hiéu vé mat duge cia hop chét theo cdng thitc bét ky trong sb cong thirc
dugc mé ta & ddy. Theo mot sb phwong 4n, hop chét 1a hop chét bat ky c6 cong thite (I)-
(XVID).

Theo mot sb phuong an, duoc phém duoc bao ché cho duong dung dugc chon tir
ding qua duong miéng, ding ngoai dudng tiéu hoa, dung qua miéng, dung qua duong
miii, dung tai chd, hodc dung qua tryc trang.

Theo mot sb phuong 4n, chét mang 12 chat mang ngoai duong tiéu hoa.

Theo mot sd phuong 4n, chét mang 1a chit mang qua duong miéng.
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Theo mot sb phuong 4n, chAt mang 1 chit mang dung tai chd.

Bét ky su két hop nao ctia céc nhom duge mé ta & trén cho céc bién doi khac
nhau déu duge du tinh & day. Can hiu ring cac phan tir thé va mau thé ddi v6i cac hop
chat duoc d& xudt & day ¢6 thé duge chon boi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat dé tao ra hop chit ma &n dinh v& mat hoa hoc va ¢ thé duogc téng hop béng

cac k¥ thuét da biét trong linh vuc k¥ thuat, cling nhu cac linh vuc duge néu ¢ day.

Céac phuong an tiéu bidu khac vé cac hop chét ¢ cong thic (1), bao gbm cac hop

chit duoc liét ké trong bang 1, hodc solvat hodc mudi duge dung ctia no.

Xuyén sudt phan mo ta, cdc nhom va phén tir thé ctia ching c6 theé dugc chon boi
ngudi ¢6 hiéu bi€t trung binh trong linh vuc k¥ thuat dé tao ra cac goc va hop chat 6n

dinh.

Theo mdt sb phuong 4n, cac hop chét c6 cong thire (I)-(XLIIc) uc ché menin-
MLL. Theo mét s& phuong én, cac hop chét c6 cong thire (I)-(XLIIIc) dugc st dung dé
diéu tri cho bénh nhan mic tinh trang bénh hodc bénh duoc trung gian boi tuong tac
ho#c phu thudc menin-MLL, bao gém, nhung khong gidi han 6, bénh ung thu, bénh tu
mién va cac bénh viém khéc.

Theo mot s& phuong an, céc hop chit ¢6 cong thire (1)-(XLIIIc) te ché tuong tac
menin-MLL. Theo mdt sé phuong 4n, cac hop chét c6 cong thirc (I)-(XLIIc) duge st
dung dé diéu tri cho bénh nhan mac tinh trang bénh hodc bénh dugc trung gian boi tuong
tac hodc phu thudc twong tac menin-MLL, bao gbm, nhung khdng gidi han &, bénh ung
thu, bénh tu mién va cac bénh Viém khéc.

Didu ché cac hop chit

Céc hop chét c6 cong thire (I)-(XLIIIc) bat ky c6 thé dugc tdng hop bang cich
sir dung cac phan ing tdng hop chuin da biét ddi v6i nguoi co hiéu biét trung binh trong
linh vuc k¥ thuat hodc bang cach st dung phuong phap da biét trong linh vuc k§ thuét.
Céac phan ung nay co thé dugc st dung theo trinh tur tuyén tinh dé tao ra cac hop chat
hodc chung c6 thé dugc st dung dé tong hop cdc méanh ma duoc lién két sau d6 bang

phuong phéap da biét trong linh vuc k§ thuét.

Puoc mé ta & ddy 1a cac hop chit ma tre ché hoat tinh cta menin-MLL, va quy

trinh diéu ché ching. Ciing dugc md ta ¢ day la mudi duoc dung, solvat duge dung, chét
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chuyén hoda cb hoat tinh dugc va tién chit dugc dung ctia hop chét nay. Duogc phém ma
chtra it nhat mot hop chét nhu vay hoac mubi dugc dung, solvat duge dung, chét chuyén

héa c6 hoat tinh dugc hodc tién chit dugc dung ctia hop chét nay, duoc dé xut.

Nguyén li¢u ban dau duge s duhg dé tong hop céc hO’p chit duoc md ta & day
¢6 thé dugce tong hop hodc ¢6 thé thu dugc tir cac ngudn thuong mai, ching han nhu,
nhung khong giéi han &, Aldrich Chemical Co. (Milwaukee, Wisconsin), Bachem
(Torrance,'California), hodc Sigma Chemical Co. (St. Louis, Mo.). Cac hop chit duoc
mo ta & day, va cac hgp chét lién quan khéc 6 cac phan tir thé khéac nhau c6 thé dugc
tdng hop bing cach st dung céc k¥ thuat va vt liéu da biét doi voi ngudi cd hiéu biét
trung binh trong linh vuc k¥ thuét, ching han nhu dugc md ta, vi du, thing ba,
ADVANCED ORGANIC CHEMISTRY t4i ban 1an thir 4, (Wiley 1992); Carey va Sundberg,
ADVANCED ORGANIC CHEMISTRY tai ban lan tht 4, tap A va B (Plenum 2000, 2001);
Green va Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS tai ban lan thir 3, (Wiley
1999); Fieser and Fieser’s Reagents for Organic Synthesis, tap 1-17 (John Wiley and
Sons, 1991); Rodd’s Chemistry of Carbon Compounds, tép 1-5 va Supplementals
(Elsevier Science Publishers, 1989); Organic Reactions, tdp 1-40 (John Wiley va Sons,
1991); va Larock’s Comprehensive Organic Transformations (VCH Publishers Inc.,
1989). (T4t ca cac tai liéu tham khao duoc dua vao day bing cach vién dan toan bd).
Céac phuong phép bd sung dé téng hop cua cac hop chét dwoc md ta & day co thé dugce
tim thiy trong cong bd don sang ché quéc & s6 WO 01/01982901, Armold et al.
Bioorganic & Medicinal Chemistry Letters 10 (2000) 2167-2170; Burchat et al.
Bioorganic & Medicinal Chemistry Letters 12 (2002) 1687-1690. Cac phuong phap
chung d& didu ché hop chat nhu dugc boe 16 & ddy c6 thé thu duge tir cdc phan (ng da
biét trong linh vuc, va cac phan tng nay c6 thé duoc cai bién bang cach st dung cac
chét phan tng va diéu kién thich hop, nhu s& dugc nhan ra bsi nguoi c6 hiéu biét trung
binh trong linh vuc k¥ thuét, dé dua vao cac gbe khac nhau dugce tim thay trong cong
thitc nhu dugc dé xut & day.

San phadm ctia cac phan Gng nay c6 thé dugc phan tach va tinh ché, néu muén,
béng cach st dung céc k¥ thuét thong thuong, bao gém, nhung khong gidi han ¢, loc,
chung cAt, tinh ché, sic ky va twong tu. Cac vat li¢u nhu vay c6 thé duogc dic trung béng

cach str dung phuong phap thong thudng, bao gdm hing s6 vat 1y va dit liéu quang pho.
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Céc hop chit duge md ta & ddy c6 thé dugc diéu ché 1a chét dong phan duy nhét

hodc hdn hop clia céac chét ddng phan.

Theo mét sb phuong an, cic hop chét tiéu biéu c6 cong thire (I) duge diéu ché

theo so d6 tong hop duge md ta & day.
Céc dang khac ctua hop chét

Céc hop chét boc 16 & day 6 chu triic c6 Cong thire (I)-(XLITIe). Diu nay duge
hiéu rang khi tham chiéu dén cac hop chét dugc md ta & day, c6 nghia la bao gbm céc
hop chat c6 cong thire (I)-(XLIIIc) béat ky ciing nhu tAt ca cac hop chat cu thé nam trong

pham vi ctia cac cong thirc chung nay, trir khi quy dinh khac.

Céc hop chét duge md ta & day c6 the c6 mot hodc nhidu tam 1ap thé va mdi tim
¢6 thé tdn tai & cAu hinh R hodc S. Céc hop chit duoc trinh bay ¢ ddy bao gom tat ca
c4c dang dong phan khong d6i quang, ddng phan dbi anh, va epime ciing nhu hdn hop
thich hop cua chung. Néu mudn, c6 thé thu duge cac chat ddng phan 1ap thé bang cac
phuong phap da biét trong linh vurc ndy, vi du, tach céc chét ddng phan 1ap thé bang cot
sdc ky bt dbi.

Hon hop céc chat ddng phan khong d6i quang c6 thé duoc tach thanh cac chat
ddng phan khong d6i quang riéng ré& trén co s& su khac nhau vé mit hoa hoc vat Iy cua
chung bang cic phuong phép da biét, vi du, bing sic ky va/hodc két tinh phan doan.
Theo mdt s6 phuong an, chét déng phéan dbi anh c6 thé duoc phén tach béng cOt sdc ky
bét dbi. Theo mot s6 phuong an, cac chéit ddng phan d6i anh c6 thé duoc tach ra bang
cach chuyén hén hop chét dong phan ddi anh thanh hdn hop chat ddng phan khong ddi
quang bang phan tng voi hop chét ¢6 hoat tinh quang hoc thich hgp (vi dy, rugu), tach
céc chét dong phan khong d6i quang va chuyén hoa (vi dy, thiy phéan) céc chét dong
phéan khong d61 quang riéng r& thanh cac chét ddng phan dbi anh tinh khiét twong tng.
T4t ca cac chit ddng phan nhu vy, bao gbm cac chét dong phan khong d6i quang, chat
ddng phan dbi 4anh, va hon hop cta chiung dugc coi 1a mot phan cua dugc pham duoc
mo ta & day.

Céc phuong phép va cong thirc duge mo ta & day bao gbm viéc stt dung N-oxit,
dang tinh thé (con dugc goi 1a dang da hinh), hoac mudi dugce dung cta cac hop chét
dugc mo ta & day, cling nhu chét chuyén héa c6 hoat tinh ctia cac hop chét nay c6 cling

loai hoat tinh. Trong mot s6 trudng hop, cac hop chét c6 thé tdn tai dudi dang chat hd
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bién. TAt ca cac chét hd bién déu nim trong pham vi cua cac hop chét dugc trinh bay &
day. Ngoai ra, cic hop chat dugc mo ta & day co thé ton tai & dang khong solvat hoa
ciing nhu dang solvat hoa v6i dung moi duge dung nhu nuée, etanol, va cac dang tuong
tu. Dang solvat hoa cta hop chit dugc trinh bay & day cling dugc coi la dugc boc 1o &

A

day.

Céc hop cht c6 cong thire (T)-(XLIIIc) bat ky ¢ dang khong oxy hoa c6 thé duoc
didu ché tir N-oxit ciia cc hop chét c6 cong thire (I)-(XLIIIc) bat ky bang cach xir Iy
voi chat kh, chéng han nhu, nhung khong giGi han &, luu huynh, luu huynh dioxit,
triphenyl phosphin, lithi borohydrua, natri borohydrua, phospho triclorua, tribromua,
hodc chét twong tu trong dung mdi hitu co tro thich hop, ching han nhu, nhung khong

gi6i han ¢, axetonitril, etanol, dioxan nudc, hoidc chét twong tu & nhiét dd tr 0 dén 80°C.

Theo mét s6 phuong an, hop chat duoc mod ta & day dugc diéu ché ¢ dang tién
duoc chét. “Tidn duoc chat” ding dé chi chét dugc chuyén hoa thanh duge chét goc in
vivo. Tién dugc ché_t thudng hitu ich vi trong mot sb truong hop, ching ¢6 thé dé sur
dung hon dugc chét gbc. Vi duy, chiing ¢6 thé kha dung qua duémg miéng trong khi dugc
chét gbc thi khong. Tidn duoc chét cling ¢6 thé c6 do hoa tan trong duoc pham cai thién
hon so vo1 dugc chét géc. Vi duy, khong gidi han, tién dugc chét s& 1a hop chit dugc mé
ta & diy, dugc st dung ¢ dang este (“tién duoc chét”) dé tao diéu kién cho sy truyén qua
mang té bao trong d6 khéa nang hoa tan trong nudc gy bit lgi cho kha nang di chuyén
nhung sau d6 bi thiy phéan v& mit chuyén hoa thanh axit carboxylic, thuc thé hoat dong,
khi & bén trong té bio noi ma kha nang hoa tan trong nudc c6 loi. Mot vi du khac vé
tién duoc chét c6 thé 1a peptit ngan (polyaxit amin) lién két vai nhom axit trong do peptit
duogc chuyén hoa dé boc 10 gbc hoat tinh. Theo cac phuong én nhét dinh, khi st dung in
Vivo, tién duogc chit dugc chuyén ddi vé mit hoa hoc thanh dang c6 hoat tinh sinh hoc,
duoc ly hodc didu tri cua hop chat. Theo cdc phuong an nhit dinh, tién dugc chit duge
chuyén héa bing enzym béi mot hodc nhiéu budc hodc quy trinh dé tao thanh dang c6
hoat tinh sinh hoc, dugc phém hodc diéu tri ctia hop chit. Pé tao ra tién duoc chét, hop
chét co6 hoat tinh dugc dung duoc bién ddi sao cho hop chét hoat tinh nay s& duoc tai
tao khi st dung in vivo. Tién dugc cht c6 thé duge thiét ké dé thay dbi do 6n dinh trao
ddi chét hodc dic tinh van chuyén cua dugc chét, che duoc tac dung phu hodc doc tinh,
d cai thién huong vi ctia dugc chat hodc thay ddi cac dic tinh hodc tinh chét khac cta

dugc chét. Nho kién thirc vé cac qud trinh duoc luc hoc va chuyén héa dugc chét trong
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co thé, ngudi co hidu biét trung binh trong linh vuc ky thuat nay, khi da biét hop chét
¢6 hoat tinh duoc Iy, c6 thé thiét ké céc tién duge cht ciia hop chét d6. (Vi du, xem
Nogrady (1985) Medicinal Chemistry A Biochemical Approach, Oxford University
Press, New York, trang 388-392; Silverman (1992), The Organic Chemistry of Drug
Design and Drug Action, Academic Press, Inc., San Diego, trang 352-401, Saulnier et
al., (1994), Bioorganic and Medicinal Chemistry Letters, tap 4, p. 1985).

Dang tién duoc chét cuia hop chét dugc mo ta & déy, trong do tién duoc chét duoc
chuyén hoa in vivo dé tao ra dan xudt nhu néu & déy dugc bao gbm trong pham vi cua
yéu cAu bao hd. Trong mot s6 truong hop, mot s6 hop chit dwgc mo ta & ddy co thé 1a

tidn duoc chét ctia hop chét hoat tinh hogc dan xuat khac.

Tién duoc chét thudng hitu ich vi trong mot sb truong hop, chung ¢6 thé dé st
dung hon dugc chét gbc. Vi du, chung co thé kha dung qua dudng miéng trong khi duoc
chét gbc thi khong. Tién duoc chat ciing c6 thé c6 d6 hoa tan trong dugc pham cai thién
hon so véi duge chit gbe. Tién duge chat 6 thé dugc thiét ké duci dang dan xuit dugc
chét c6 thé dao ngugc, dé sur dung 1am chét bién dbi dé ting cuong vén chuyén dugc
chat dén cac mo cu thé. Theo mot sb phuong 4n, viéc thiét ké tién duoc chét 1am ting
kha ning hoa tan trong nudc hi¢u qua. Xem, vi du, Fedorak et al., Am. J. Physiol.,
269:G210-218 (1995); McLoed et al., Gastroenterol, 106:405-413 (1994); Hochhaus et
al., Biomed. Chrom., 6:283-286 (1992); J. Larsen and H. Bundgaard, Int. J.
Pharmaceutics, 37, 87 (1987); J. Larsen et al., Int. J. Pharmaceutics, 47, 103 (1988);
Sinkula et al., J. Pharm. Sci., 64:181-210 (1975); T. Higuchi and V. Stella, Pro-drugs as
Novel Delivery Systems, tap 14 cia A.C.S. Symposium Series; va Edward B. Roche,
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and

Pergamon Press, 1987, tAt ca déu dugc dua vao diy bang cach vién dan toan bo.

CAc vi trf trén phan vong thom ciia cac hop chét c6 cdng thire (I)-(XLIIIc) batky
¢6 thé nhay véi cdc phan tng trao ddi chét khac nhau, do d6 viéc két hop cac phan tir
thé thich hop trén cu truc vong thom, chéng han nhu, chi nhim muc dich vi dy, halogen

¢6 thé khir, giam thi€u hogc loai bé con duong trao doi chat nay.

Cac hop chat dugc mo ta & day bao gbm céc hop chét duge danh ddu dong vi,
giéng v6i cac hop chét dugc néu trong cac cong thire va cu trac khac nhau dugc trinh

bay & day, nhung thuc té 1a mot hodc nhidu nguyén tir dugc thay thé bing mot nguyén
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ttr c6 khdi luong nguyén ti hodc s6 khéi khac véi khodi lugng nguyén tr hodc s6 khoi
thudng thy trong tw nhién. Vi du vé céc ddng vi c6 thé duge két hop vao cac hop chét
hién nay bao gém cac déng vi cia hydro, cacbon, nito, oxy, flo va clo lan luot 14 2H, °H,
13C, 14C, BN, 180, 170, 38, 18F, 36C1. Mot s6 hop chit duge danh diu dong vi dugc md
th & day, vi du nhu nhing hop chét ¢6 chita cac ddng vi phong xa nhu *H va 14C, 1a hitu
ich trong cac thir nghiém phén bd duge chit va/hoic co chét vao mé. Hon nita, viéc thay
thé béng cac dﬁ“)ng vi nhu doteri, tirc 1a 2H, ¢6 thé mang lai nhiing loi ich diéu tri nhét
dinh nh& @ dn dinh trao di chit cao hon, vi du nhu ting thoi gian ban hiy in vivo hogc

giam yéu cau ve licu luong.

Theo céc phuong an bo sung hodc mdt s0 phuong an, cdc hop chat dugc mo ta &
day dugc chuyén hoa khi st dung cho sinh vat cén tao ra chat chuyén hdéa ma sau do

duoc stt dung dé tao ra tic dung mong muén, bao gom ca téc dung diéu tri mong muon.

- Cachop chat dugc mo ta & déy 6 thé duoc tao thanh Ve‘l/hoeflc dugc sfr dung lam
‘muéi dudc dung. Loai mubi duge dung, bao gdm, nhung khong gidi han o: (1) mudi
cOng axit, dugc tao thanh béng cach cho dang bazo tu do cuia hop chét phéan ing véi mot
chét dugc dung: axit vo co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric,
axit phbsphoric, axit metaphosphoric va cac chét twong tu; hodc véi axit hitu co nhu axit
axetic, axit propionic, axit hexanoic, axit xyclopentanepropionic, axit glycolic, axit
pyruvic, axit lactic, axit malonic, axit suxinic, axit malic, éxit maleic, axit fumaric, axit
trifloroaxetic, axit tartric, axit xitric, axit benzoic, axit 3-(4-hydroxybenzoyl)benzoic,
axit xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit 1,2-
etandisulfonic, axit 2-hydroxyetansulfonic, axit benzensulfonic, axit toluensﬁlfonic, axit
2-naphtalensulfonic, axit  4-metylbixyclo-[2.2.2]oct-2-en-1-carboxylic, axit
glucohepton, 4,4'-metylenbis-(3-hydroXy-Z-en-1-axit carboxylic),  axit  3-
phenylpropionic, axit trimetylaxetic, axit butylaxetic bac ba, axit lauryl sulfuric, axit
gluconic, axit glutamic, axit hydroxynaphthoic, axit salixylic, axit stearic, axit muconic,
va céc chét twong tu; (2) mudi dugc tao thanh khi proton axit ¢6 trong hop chét gbc duoc
thay thé béng ion kim loai, vi du, ion kim loai kiém (vi du lithi, natri, kali), ion kiém thd
(vi du magie hodc canxi), hodc ion nhom; hodc phéi hop véi bazo hitu co. Bazo hitu co
duoc chép nhan bao gém etanolamin, dietanolamin, trietanolamin, tromethamin, N-

metylglucamin, va cac chét tuong tu. Cac bazo vo co dugc chép nhan bao gém nhOom
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hydroxit, canxi hydroxit, kali hydroxit, natri cacbonat, natri hydroxit, va cac chét tuong

tu.

Céac dbi ion twong tmg cla mubi duge dung co thé duge phan tich va xdc dinh
bang cach st dung nhiéu phuong phap khéc nhau bao g6m, nhung khong gidi han 6, sdc
ky trao ddi ion, séc ky ion, dién di mao quan, plasma két hop cérﬁ ung, quang phé hép

thu nguyén tu, khéi phd, hodc su két hop bat ky ctia chung.

Mudi duoc thu hdi bang cach st dung it nhit mét trong cac k¥ thuat sau: loc, két
tia bang chat khong phai dung méi, sau khi loc, 1am bay hoi dung moi, hodc dong kho

trong truong hop dung dich nude.

CAn hiéu rang viéc dé cap dén mudi dugc dung bao gdbm dang bb sung dung moi
hodc dang tinh thé ctia n6, dic biét 1a solvat hoa hodc dang da hinh. Solvat hoa chira
luong dung mdi theo ty luong hodc khong theo ty lugng, va co thé duoc tao thanh trong
qua trinh két tinh v6i cac dung méi duge dung nhu nudc, etanol, va tuong tu. Hydrat
duoc tao thanh khi dung mdi 14 nude, hodc alcolat dugc tao thanh khi dung moi 1a rugu.
Solvat héa cua cac hop chit dugc md ta & day co thé dugc diéu ché hodc tao thanh mot
cach thuan tién trong céc quy trinh duge md ta & day. Ngoai ra, cac hop chét duoc dé
xuit & day co thé tdn tai & dang khong solvat héa ciing nhu ¢ dang solvat. Noi chung,
dang solvat hoa dugc coi 1a tvong duong véi dang khong solvat hoa vi muc dich cua cac

hop chét va phuong phap duoc dé xuat o day.

CAn hiéu ring viéc dé cap dén mudi bao gdm dang bd sung dung moi hodc dang
tinh thé cta no, dic biét 1a solvat hodc dang da hinh. Solvat hoa chira luong dung moi
theo ty luong hodc khong theo ty lugng va thuong dugc tao thanh trong qué trinh két
tinh v6i céc dung méi duge dung nhu nudc, etanol, va twong tu. Hydrat dugc tao thanh
khi dung moi 1a nude, hodc alcolat dugc tao thanh khi dung moi 1a rugu. Céac dang da
hinh bao gdm cic cach sdp xép tinh thé khac nhau ctia cing mdt thanh phan nguyén tb
trong mot hop chét. Céc dang da hinh thudng c6 cac mAu nhiéu xa tia X, ph6 hong ngoai,
diém néng chay, mat do, do cing, hinh dang tinh thé, tinh chét quang va dién, do on
dinh va do hoa tan khéac nhau. Cac yéu td khac nhu dung moi két tinh lai, téc do két tinh

va nhiét d6 bao quan ¢6 thé khién dang tinh thé don 1¢ chiém uu thé.

Céc hop chét duge mo ta & day co thé & nhiéu dang khac nhau, bao gdm nhung

khong gi6i han & dang v dinh hinh, dang dugc nghién va dang hat nano. Ngoai ra, cac
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hop chit dugc mo ta ¢ day bao gdm dang tinh thé, con duge goi 1a dang da hinh. Cac
dang da hinh bao gdm cic cach sép xép tinh thé khac nhau cta cing mdt thanh phan
nguyén 6 trong mdt hop chét. Céc dang da hinh thudng ¢6 cic mau nhiéu xa tia X, phd
hdng ngoai, diém néng chay, mat do, do cung, hinh dang tinh thé, tinh chit quang va
dién, do &n dinh va do hoa tan khac nhau. Cac yéu t6 khac nhu dung moi két tinh lai,

the @6 két tinh va nhiét do bao quan c6 thé khién dang tinh thé don 1¢ chiém wu thé.

Viéc sang loc va xac dinh dic tinh cua mudi, dang da hinh va/hodc solvat dugc
dung co thé duoc thuc hién bang cach st dung nhiéu k¥ thuat khdc nhau bao gdm, nhung
khong giGi han &, phan tich nhiét, nhidu xa tia X, quang phd, hép thy hoi va kinh hién
vi. C4c phuong phép phén tich nhiét giai quyét su phan hity hoa nhiét hodc cac qua trinh
Iy nhiét bao gdm nhung khong gidi han & céc chuyén ddi da hinh va céc phuwong phéap
d6 duge st dung dé phan tich mdi quan hé gifta cdc dang da hinh, x4c dinh su hao hut
khdi luong, dé phat hién nhiét do chuyén héa thiy tinh hodc dé nghién ctu kha nang
tuong thich t4 duge. Cac phuong phip nhu vy bao gdm, nhung khong gi6i han &, phép
do nhiét luong quét vi sai (DSC), phép do nhiét luong quét vi sai duge diéu bién
(MDCS), phan tich bing phép do nhiét lwong (TGA), va phén tich bang phép do nhiét
lwong va hdng ngoai (TG/IR). Cac phuong phap nhidu xa tia X bao gdm nhung khong
gi6i han & may do nhidu xa bt va tinh thé don va ngudn synchrotron. Céac k§y thuét
quang phd khac nhau duge sir dung bao gdbm nhung khong giGi han & Raman, FTIR,
UVIS va NMR (trang thai 16ng va rén). Cac k¥ thuat kinh hién vi khac nhau bao gom,
nhung khong gidi han, kinh hién vi anh sang phan cuc, kinh hién vi dién t quét (SEM)
v6i phan tich tia X phan tan nang lugng (EDX), kinh hién vi dién tir quét mdi truong
voi EDX (trong moi truong khi hodc hoi nudce), kinh hién vi hdng ngoai va kinh hién vi

Raman.

Trong sudt ban md t4 ndy, cac nhom va phan tir thé cua ching co6 thé duoc lya
chon bdi ngudi ¢6 k§ nang trong linh vuc nay @8 tao ra cac gbc va hop chét 6n dinh.
Dugc phdm/Cong thirc duge pham

Dugc phdm c6 thé duoc bao ché theo cach thong thuong bang céach st dung mot
hodc nhiéu chét mang chép nhan dugc vé mit sinh 1y bao gém ta duoc va chét phu trg
tao didu kién thuan loi cho viéc xit Iy céc hop chét hoat tinh thanh céc ché phdm c6 thé

duoc st dung trong duoc phdm. Cong thirc thich hop phu thudc vao duong dung dugc
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chon. Bét ky k¥ thuat, chit mang va ta dugc da biét ndo ciing c6 thé duge st dung phu
hop va dugc hiéu trong linh vuc k¥ thuét nay. Vi du, c6 thé tim thdy ban tom tit cac
dugc pham duge mo ta & ddy trong Remington: The Science and Practice of Pharmacy,
phién ban tha 19 (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania
1975; Liberman, H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel
Decker, New York, N.Y., 1980; va Pharmaceutical Dosage Forms and Drug Delivery
Systems, phién ban thtr 7 (Lippincott Williams & Wilkins 1999), dugc dua toan bd vao

day bang cach vién dan.

Dugc phim, nhu dugc st dung & ddy, ding dé chi hdn hop cia hop chét duoc
mb ta & ddy, ching han nhu, hop chét c6 cong thie (I)-(XLIIIc) bét ky vdi céc thanh
phﬁn hoa hoc khac, nhu chét mang, chét dn dinh, chét pha lodng, chét phan tan, chét tao
huyén phu, chét 1am dic va/hodc ta duge. Dugc phém tao diéu kién thuan loi cho viéc
stt dung hop chit nay cho sinh vét. Khi thuc hanh céc phuong phap diéu tri hodc sir dung
dugc d& xudt & day, luong hop chét co hiéu qua diéu trj duge mo ta & day dugc st dung
trong dugc phém cho dong vat c6 vu mic bénh, 161 loan hodc tinh trang bénh cén duoc
diéu tri. T6t hon 1a dong vat ¢6 va 1a con nguoi. Luong 6 hiéu qua diéu tri ¢6 thé thay
dbi tiy thudc vao mirc dd nghiém trong cua bénh, do tudi va tinh trang strc khoe tuong
dbi cua dbi tuong, hiéu luc ciia hop chét duoc st dung va cac yéu t6 khac. Céac hop chét
nay co thé duoc st dung don 1€ hodc két hop véi mot hodc nhidu chét diéu tri 1 thanh

phan ctia hdn hop.

Theo cac phuong an nhat dinh, dugc pham ciing c6 thé bao gdm mdt hozc nhiéu
chit diéu chinh do pH hodc chét dém, bao gff)m cac axit nhu axit axetic, axit boric, axit
xitric, axit lactic, axit phosphoric va axit clohydric; cac bazo nhu natri hydroxit, natri
phosphat, natri borat, natri xitrat, natri axetat, natri lactat va ftris-
hydroxymetylaminometan; va céac chit dém nhu xitrat/dextroza, natri bicacbonat va
amoni clorua. Céc axit, bazo va chét dém nhu vay dugc bao gém o luong cAn thiét dé

duy tri do pH cua dugc pham trong pham vi ¢6 thé chip nhan dugc.

Theo mot sb phuong 4n, dugc pham ciing c6 thé bao gdbm mot hodc nhiéu mudi
v6i lwong cn thiét d& dua d6 thAm thiu cia dugc phim vé khoang c6 thé chép nhan
duogc. Cac mudi nay bao gbm cic mudi c6 cation natri, kali hodc amoni va cic anion
clorua, xitrat, ascorbat, borat, phosphat, bicacbonat, sulfat, thiosulfat hodc bisulfit; cac
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mudi thich hop bao gff)rn natri clorua, kali clorua, natri thiosulfat, natri bisulfit va amoni

sulfat.

Thuét ngir “két hop duge phdm™ nhu duge st dung & ddy c6 nghia 1 san pham
thu duogc tir viéc trdn hodc két hop nhiéu hon mot thanh phﬁn hoat tinh va bao gém ca
su két hop cb dinh va khong cb dinh cta cac thanh phén hoat tinh nay. Thuét ngit “su
két hop cb dinh” c6 nghia la cac thanh phan hoat tinh, vi du nhw hop chat duge mo ta &
day va chét déng tac dung, déu duoc dung cho bénh nhéin déng thoi & dang don chét
hodc lidu don. Thuat ngir “su két hop khong ¢ dinh” ¢6 nghia 1a cc thanh phan hoat
tinh, vi du nhu hop chat duoc mo ta & day va chét déng tac dung, dugc dung cho bénh
nhan dudi dang céc thuc thé riéng biét cung luc, ddng thoi hodc tudn tu ma khong ¢o
gi¢i han thoi gian can thi€p cu thé, trong d6 viéc su dung nay tao ra n@)ng dd hitu hic¢u
ctia hai hop chat trong co thé bénh nhan. Diéu tht hai cling 4p dung cho liéu phap hdn
hop thudc, vi du nhu sir dung ba hodc nhiéu hon ba thanh phan hoat tinh.

Dugc pham duge md ta & day co thé dugc ding cho ddi tuong bang nhidu dudng
dung, bao gdm nhung khong giéi han & duong miéng, ngoai duong tiéu hoa (vi dy, trong
tinh mach, dudi da, trong co), qua dudng mili, qua miéng, tai chd, truc trang hodc qua
da. Dugc phidm duge md ta & day bao gdm, nhung khdng gidi han o, thé phan tan chét
long chira nudc, thé phan tan tu nhii hoa, dung dich rén, thé phén tan liposome, sol khi,
dang liéu rén, bot, ché pham giai phong tuc thi, ché pham giai phong co kiém soat, ché
phém tan nhanh, vién nén, vién nang, vién tron, ché phém giai phong chém, ché phém
gidi phong kéo dai, ché phém giai phong dang xung, ché phim da hat, va ché phdm hén
hop giai phong ngay tirc thi va giai phong ¢6 kiém soat.

Dugc phdm bao gdm hop chit duoc md ta & day co thé dugc san xuét theo cach
thong thuong, ching han nhu, chi nhdm muc dich vi du, bang cac quy trinh tron, hoa

tan, tao hat, tao chét kéo, tao bot, nhii hda, dong goi, bay hodc nén thong thuong.

Duoc phim s& bao gbm it nhat mot hop chit duge mo ta & day, ching han nhur,
vi du, hop chét c6 cong thire (I)-(XLIIIc) bat ky 1a thanh phan hoat tinh & dang axit tu
do hoic bazo tu do, hodc & dang mudi duge dung. Ngoai ra, cac phuong phap va duge
pham duge md ta & day bao gbm viéc stt dung N-oxit, dang tinh thé (con duoc goi 1a
dang da hinh), cling nhu chét chuyén hoa c6 hoat tinh ctia cac hop chit nay c6 cung loai

hoat tinh. Trong mot sb trueong hop, cac hop chét ¢6 thé ton tai dudi dang chit hd bién.
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T4t ca céc chat hd bién déu nim trong pham vi cla céc hop chét dugc trinh bay & day.
Ngoai ra, cac hop chét dugc mo ta & day co thé ton tai & dang khong solvat hoa ciing
nhu dang solvat hoa véi dung mdi duge dung nhu nudce, etanol, va cac dang tuong tu.
Dang solvat hoa cta cic hop chit duoc trinh bay & day cling dugc coi 12 duge boe 16 6
day.

“Chét chdng tao bot” 1am giam sy tao bot trong qua trinh xt ly, didu nay c6 thé
dan dén su dong tu cua cac thé phén tan chira nuéc, tao bot trong mang thanh phém hoac
ndi chung 1a 1am giam kha nang xur ly. Chét chdng tao bot 1am vi du bao gdm nhii tvong

silic hodc sorbitan sesquoleat.

“Chét chdng oxy héa” bao gom, vi dy, hydroxytoluen butylat hoa (BHT), natri
ascorbat, axit ascorbic, natri metabisulfit va tocopherol. Theo cac phuong an nhét dinh,

chét chéng oxy hoa tang cudng do 6n dinh hoa hoc khi dugc yéu cau.

Theo cac phuong an nhét dinh, dwgc pham dugc dé xuht ¢ day ciing c6 thé bao
g6m mot hodc nhiéu chét bao quan dé (rc ché hoat dong cuda vi sinh vat. Céac chét bao
quén thich hop bao gdm cac chit c6 chira thiy ngan nhu merfen va thiomersal; clo dioxit
4n dinh; va cac hop chit amoni bac bén nhu benzalkoni clorua, xetyltrimetylamoni

bromua va xetylpyridin clorua.

Céc ché phidm duge mo ta & day co thé dugc huong loi tir chat chdng oxy héa,
chét chelat hoa kim loai, hop chét chira thiol va céac chit 6n dinh chung khac. Vi du vé
céc chét én dinh nhu vy, bao gdm, nhung khong gidi han &: (a) tir khodng 0,5% dén
khoang 2% khéi luong/thé tich glyxerol, (b) tir khoang 0,1% dén khoang 1% khoi
luong/thé tich methionin, (¢) tir khoang 0,1% dén khoang 2% khbi luong/thé tich
monothioglyxerol, (d) tir khoang 1 mM dén khoang 10 mM EDTA, (e) tir khoang 0,01%
dén khoang 2% khbi lwong/thé tich axit ascorbic, (f) tir 0,003% dén khoang 0,02% khéi
luong/thé tich polysorbat 80, (g) tir 0,001% dén khoang 0,05% khéi lwong/thé tich
polysorbat 20, (h) arginin, (i) heparin, (j) dextran sulfat, (k) xyclodextrin, (1) pentosan
polysulfat va cdc heparinoit khac, (m) cation hoa tri hai nhu magie va kém; hodc (n) td

hop cta chung.

“Chét két dinh” tao ra tinh chét két dinh va bao gém, vi du, axit alginic va mudi
cta chung; cac din xuit xenluloza nhu carboxymetylxenluloza, metylxenluloza (vi du

Metyl xenluloza (methocel)®), hydroxypropylmetylxenluloza, hydroxyetylxenluloza,
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hydroxypropylxenluloza (vi du Klucel®), etylxenluloza (vi duy Ethocel®) va xenluloza vi
tinh thé (vi du Avicel®); dextroza vi tinh thé; amyloza; magie nhom silicat; axit
polysacarit; bentonit; gelatin; copolyme polyvinylpyrolidon/vinyl axetat; crosspovidon;
povidon; tinh bot; tinh bt tién gelatin hoa; tragacanth, dextrin, mot loai duong, chéng
han nhu sucroza (vi du, Dipac®), glucoza, dextroza, mat dudong, manitol, sorbitol, xylitol
(vi du, Xylitab®) va lactoza; gobm tw nhién hodc féng hop nhu acacia, tragacanth, gom
ghatti, chit nhdy ctia v6 isapol, polyvinylpyrolidon (vi dy, Polyvidone® CL, Kollidon®
CL, Polyplasdone® XL-10), larch arabogalactan, Veegum®, polyetylen glycol, sap, natri

alginat, va tuong tu.

“Chét mang” hodc “nguyén liéu mang” bao gdm ta dugc dugc s dung phd bién
bét k¥ trong dugc pham va phai dugc chon trén co s¢ tinh twong thich véi cac hop chit
dugc mo ta ¢ day, ching han nhu cac hop chét c6 cong thire (I)-(XLIIc) bét ky va cac
dic tinh profin giai phong dang bao ché mong mubn. Céc vat liéu mang dugc lay lam vi
du bao gém, vi du, chét két dinh, chét tao huyén phu, chét phén huy, chét dién dﬁy, chét
hoat dong bé mit, chét hoa tan, chét on dinh, chat 1am tron, chét lam uét, chét pha loang,
va chit trong tu. “Vat liéu mang tuong thich vé mit duoc pham” c6 thé bao gdbm nhung
khong gi6i han & acacia, gelatin, silic dioxit dang keo, canxi glyxerophosphat, canxi
lactat, maltodextrin, glyxerin, magie silicat, polyvinylpyrolidon (PVP), cholesterol, este
cholesterol, natri caseinat, lexithin déu nanh, axit taurocholic, phosphotidylcholin, natri
clorua, tricanxi phosphat, dikali phosphat, thé lién hop xenluloza va xenluloza, duong
natri stearoyl lactylat, carrageenan, monoglyxerit, diglyxerit, tinh b0t tién gelatin hoa,
va céac chét tuong tu. Vi dy, xem Remington: The Science and Practice of Pharmacy,
Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E.,
Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania
1975; Liberman, H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel
Decker, New York, N.Y., 1980; va Pharmaceutical Dosage Forms and Drug Delivery
Systems, phién ban thir 7 (Lippincott Williams & Wilkins 1999).

“Chét phan tan” va/hodc ““chit didu chinh do nhét” bao gdm céc vat lidu kiém
soat sy khuéch tdn va tinh ddng nhat cua thudc thong qua mdi trudong 1éng hodc phuong
phap tao hat hodc phurong phap pha tron. Theo mot s6 phuong 4n, cac chét nay cling lam
tang hiéu qua cta 16p phu hodc nén &n modn. Chét hd trg khuéch tan/ chét phan tan duoc

14y lam vi du bao gdm, vi dy, polyme wa nudéc, chét dién phan, Tween® 60 hodc 80,
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PEG, polyvinylpyrolidon (PVP; dugc biét dén trong thuong mai 1 Plasdone®), va chét
phan tan gbc hydrat cacbon nhu, vi dy, hydroxypropyl xenluloza (vi du, HPC, HPC-SL
va HPC-L), hydroxypropyl metylxenluloza (vi du, HPMC K100, HPMC K4M, HPMC
KI5SM va HPMC KI100M), carboxymetylxenluloza natri, metylxenluloza,
hydroxyetylxenluloza, hydroxypropylxenluloza, hydroxypropylmetylxenluloza phtalat,
hydroxypropylmetylxenluloza axetat stearat (HPMCAS) ), xenluloza khong két tinh,
magie nhdm silicat, trietanolamin, rugu polyvinylic (PVA), copolyme vinyl
pyrolidon/vinyl axetat (S630), polyme 4-(1,1,3,3-tetrametylbutyl)-phenol véi etylen
oxit va formaldehyt (cling dwgc goi 1a tyloxapol), poloxame (vi du, Pluronics F68®,
F88®, va F108®, 1a cac copolyme khdi ctia etylen oxit va propylen oxit); va poloxamin
(vi du, Tetronic 908%, con dugc goi 1a Poloxamine 908, 1a copolyme khéi bdn chirc thu
duoc tr viée bd sung tudn tu propylen oxit va etylen oxit vao etylendiamin (BASF
Corporation, Parsippany, NI)), polyvinylpyrolidon K12, polyvinylpyrolidon K17,
polyvinylpyrolidon K25, hodc polyvinylpyrolidon K30, copolyme
polyvinylpyrolidon/vinyl axetat (S-630), polyetylen glycol, vi du, polyetylen glycol ¢
thé ¢6 khéi luong phan tir nim trong khoang tir khoang 300 dén khoang 6000, hodc tir
khoang 3350 dén khoang 4000, hoic tir khoang 7000 dén khoing 5400,
carboxymetylxenluloza natri, metylxenluloza, polysorbat-80, natri alginat, gdm, ching
han nhu, gdm tragacanth va gom acacia, gdm guar, xanthan, bao gém gom xanthan,
duong, xenluloza, chéng han nhu, vi du, carboxymetylxenluloza natri, metylxenluloza,
carboxymetylxenluloza natri, polysorbat-80, natri alginat, sorbitan monolaurat
polyetoxyl hoa, sorbitan monolaurat polyetoxyl héa, povidon, carbome, ruou
polyvinylic (PVA), alginat, chitosan va td6 hop ctia ching. Céc chat déo hoa nhu
xenluloza hodc trietyl xenluloza cling ¢ thé dugc stt dung lam chét phan tan. Céc chét
phan tan dac biét hitu ich trong thé phan tan liposome va thé phan tdn tu nhil hoa la
dimyristoyl phosphatidyl cholin, phosphatidyl cholin ty nhién tir trirg, phosphatidyl

glyxerol tu nhién tir tring, cholesterol va isopropyl myristat.

Td hqp cua mot hoac nhiéu chit hd trg &n mon vi mot hodc nhiéu chét hd tro
khuéch tan cling c6 thé duge st dung trong dugc pham.

Thuat ngt “chét pha lodng” dung dé chi cac hop chét hoa hoc duge st dung dé
pha loang hop chét can quan tim truge khi phan phoi. Chét pha lodng cling ¢6 thé duogc

st dung dé 1am n dinh cac hop chit vi ching ¢6 thé cung cip moi truong 6n dinh hon.
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Mubi hoa tan trong dung dich dém (cling c6 thé gitip kiém soét hodc duy tri do pH) duoc
str dung 1am chat pha lodng trong linh vuc k¥ thuat nay, bao gdm, nhung khong gi¢i han
& dung dich mubi dém phosphat. Theo cac phuong an nhat dinh, chét pha lodng lam
tang thé tich clia ché phim dé tao diéu kién nén hoic taora thé tich du cho hdn hgp dong
nhét dé lam ddy vién nang. Cac hop chit nhu vay bao gom vi dy, lactoza, tinh bot,
manitol, sorbitol, dextroza, xenluloza vi tinh thé nhu Avicel®; canxi phosphat dibazo,
dicanxi phosphat dihydrat; tricanxi phosphat, canxi phosphat; lactoza khan, lactoza sdy
phun; tinh bot tién gelatin hoa, dudng nén nhu Di-Pac® (Amstar); manitol,
hydroxypropylmetylxenluloza, hydroxypropylmetylxenluloza axetat stearat, chét pha
lodng géc sucroza, dudng banh keo; canxi sulfat monobazo, canxi sulfat dihydrat; canxi
lactat trihydrat, dextrat; chét rén ngll cbe thiy phan, amyloza; bdt xenluloza, canxi

cacbonat; glyxin, cao lanh; manitol, natri clorua; inositol, bentonit, va chét tuong tu.

Thuét nglt “phén huy” bao gdm ca su hoa tan va phan tan ctia dang lidu khi tiép
xuc vai dich tiéu hoa. “Cac chét phan hiy hodc chét phan hiy” tao diéu kién cho mot
chét bi phé v hoc phan hity. Vi du vé cac chat phan hiry bao gom tinh bot, vi dy, tinh
bot tw nhién nhu tinh bt ngd hodc tinh bdt khoai ty, tinh bdt da dugc hd hoa trude nhu
National 1551 hodc Amijel®, hodc tinh bot natri glycolat nhu Promogel® hodc
Explotab®, xenluloza nhu séan pham gd, metyl xenluloza tinh thé, vi du Avicel®, Avicel®
PH101, Avicel® PH102, Avicel® PH105, Elcema® P100, Emcocel®, Vivacel®, Ming
Tia®, va Solka-Floc®, metylxenluloza, croscarmeloza, ho#c xenluloza lién két ngang,
ching han nhu carboxymetylxenluloza natri lien két ngang (Ac-Di-Sol®),
carboxymetylxenluloza lién két ngang, hodc croscarmeloza lién két ngang, tinh bot lién
két ngang nhu natri tinh bot glycolat, polyme lién két ngang nhu crosspovidon,
polyvinylpyrolidon lién két ngang, alginat nhu axit alginic hodc mudi cta axit alginic
nhu natri alginat, dAt sét nhu Veegum® HV (magie nhdm silicat), gom nhu thach, guar,
dau chau chiu, Karaya, pectin, hodc tragacanth, natri tinh bot glycolat, bentonit, bot bién
tu nhién, chét hoat dong bé mit, nhua nhu nhya trao ddi cation, bot giéy tr cam quyt,

natri lauryl sulfat, natri lauryl sulfat trong tinh bot két hop, va céc chét tuong tu.

“Hép thu thudc” hay “hép thy” thuong dé cap dén qué trinh di chuyén cia thude
tr vi tri dung thude qua hang rao vao mach mau hodc vi tri tac dung, vi du, thudc di

chuyén tir dudng tiéu hoa vao tinh mach cira hodc hé bach huyét.
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“Bao rudt” 12 chit v& co ban van con nguyén ven trong da day nhung hoa tan va
giai phong thudc & rudt non hodc rudt két. Noi chung, 16p bao rudt bao gé”)m vat liéu
polyme ngin chdn sy giai phong trong méi truong pH thap ctia da day nhung ion hoa &
dd pH cao hon, thuong 1a do pH tir 6 dén 7, va do @6 hoa tan du trong rudt non hodc rudt

két dé giai phong hoat chét trong do.

“Chét hd trg in mon” bao gdm cac vt liéu kiém soat sy &n mon cua mot vat liéu
cu thé trong dich tiéu hoéa. Chat hd trg #n mon thudong dugc biét dén bdi nguoi co hiéu
biét trung binh trong linh vuc ky thuat. Cac chat hd tro #n mon lam vi du bao gom, vi

du, polyme ua nudec, chét dién phan, protein, peptit va axit amin.

“Chat dién day” bao gdm cac hop chit nhu lactoza, canxi cacbonat, canxi
phosphat, canxi phosphat dibazo, canxi sulfat, xenluloza vi tinh thé, bot xenluloza,
dextroza, dextrat, dextran, tinh bot, tinh bot tién gelatin hoa, sucroza, xylitol, lactitol,

manitol, sorbitol, natri clorua, polyetylen glycol, va cac chét twong tu.

“Chét tao huong vi” va/hodc “chét 1am ngot” hitu ich trong cac ché pham duoc
mo ta & day, bao gf‘)m, vi du, xi rd acacia, acesulfame K, alitame, hoi, tao, aspartame,
chudi, kem Bavarian, qua mong, nho den, banh nuéng bo, canxi xitrat, long néo,
caramen, qua anh dao, kem anh dao, s6 ¢ la, qué, gdm, cam quyt, nudc €p cam quyt,
kem cam quyt, keo bong, ca cao, cola, anh dao mat, cam quyt mat, cyclamate, cylamate,
dextroza, bach dan, eugenol, fructoza, nuéc €p trai cay, gfrﬁg, glycyrrhetinate, xi rd
glycyrrhiza (cam thdo), nho, budi, mat ong, isomalt, chanh vang, chanh xanh, kem
chanh, monoamoni glyrrhizinate (MagnaSweet®), maltol, manitol, cdy phong, keo déo,
tinh dau bac ha, kem bac ha, qua mong hdn hop, neohesperidine DC, neotame, cam, 1€,
dao, bac ha, kem bac ha, bot Prosweet®, qua mam x6i, nuéc ngot root beer, ruou rum,
sacarin, safrol, sorbitol, bac ha, kem bac ha, dau tay, kem dau tay, co ngot, sucraloza,
sucroza, natri sacarin, sacarin, aspartame, acesulfame kali, manitol, talin, sylitol,
sucraloza, sorbitol, kem Thuy Si, tagatoza, quyt, thaumatin, tutti fruitti, vani, qua 6c cho,
dua hiu, anh dao dai, 16c d& xanh, xylitol, hodc bat ky sw két hop nao ctia cac thanh phan
huong liéu nay, vi du, hdi-tinh ddu bac ha, anh dao-hdi, qué-cam, anh dao-qué, s6 ¢0 la-
bac ha, mat ong-chanh, chanh vang-chanh xanh, chanh-bac ha, tinh dau bac ha-khuynh

diép, kem cam, vani-bac ha, va hon hgp cua chung.
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“Chét 1am tron” va “chit truot” 12 nhitng hop chit ngin ngira, lam giam hodc rc
ché su bam dinh hodc ma séat cta vat liéu. Chét 1am tron vi du bao gém, vi du, axit
stearic, canxi hydroxit, talc, natri stearyl fumerat, hydrocacbon nhu dau khoéang, hoic
dau thue vat hydro héa nhu dau d4u nanh hydro hoa (Sterotex®), céc axit béo mach dai
va mudi kim loai kidm va kim loai ki®m thd cia chung, ching han nhu nhém, canxi,
magie, k&m, axit stearic, natri stearat, glyxerol, talc, sap, Stearowet®, axit boric, natri
benzoat, natri axetat, natri clorua, leuxin, polyetylen glycol (vi du PEG-4000) hoac
metoxypolyetylen glycol nhu Carbowax™, natri oleat, natri benzoat, glyxeryl behenat,
polyetylen glycol, magie hodc natri lauryl sulfat, silic dioxit keo nhu Syloid™, Cab-O-

Sil®, tinh bot nhu tinh bot ngd, dau silicon, chit hoat dong bé mat va céc chat tuong tu.

“Nong d6 co thé do duoc trong huyét thanh” hodc “ndng do co6 thé do dugce trong
huyét trong” mo ta ndng do trong huyét thanh hodc huyét twong, thudng duge do bang
mg, ug hodc ng cua chat diéu tri trén moi ml, dl hodc 1 huyét thanh, duoc hép thu vao
mau sau khi dung. Nhu dugc st dung & day, ndng dd c6 thé do dugc trong huyét twong

thudng duoc do bing ng/ml hoge pg/ml.

“Dugec lyc hoc” ding dé chi cac yeu to xac dinh phan tmg sinh hoc quan sat duogc

lién quan dén ndng do thudc tai vi tri tac dung.

“Duogc dong hoc” dung dé chi cac yéu td quyét dinh viéc dat dugc va duy tri noéng

dd thich hop cua thudc tai vi tri tic dung.

“Chét déo hoa” 1a cic hop chit dugce sir dung dé 1am mém vét liéu vi bao nang
hodc 16p phu mang dé 1am cho chung it gion hon. Céc chit déo hoa thich hop bao gdm,
vi du, polyetylen glycol nhu PEG 300, PEG 400, PEG 600, PEG 1450, PEG 3350, va
PEG 800, axit stearic, propylen glycol, axit oleic, trietyl xenluloza va triaxetin. Theo
mot s& phuong 4n, chét déo hoa ciing c6 thé hoat dong nhu chét phan tan hodc chét lam
uot.

“Chét hoa tan” bao gébm cac hop chét nhu triaxetin, trietylxitrat, etyl oleat, etyl
caprylat, natri lauryl sulfat, natri doccusat, vitamin E TPGS, dimetylaxetamit, N-
metylpyrolidon, N-hydroxyetylpyrolidon, polyvinylpyrolidon, hydroxypropylmetyl
xenluloza, hydroxypropyl xyclodextrin, etanol, n-butanol, ruou isopropylic, cholesterol,
mudi mat, polyetylen glycol 200-600, glycofurol, transcutol, propylen glycol, dimetyl

isosorbide va cac chat tuong tu.
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“Chét én dinh” bao gém cac hop chét nhu chit chdng oxy hoa, chat dém, axit,

chét bao quan va chat tuong tu.

“Trang thai 6n dinh” nhu dugc st dung & day, 1a khi lugng thudc dugc sir dung
bang v6i lugng thudc dugc loai bd trong mdt khoang thoi gian dung thudc din dén mirc

o tiép xtc véi thudc trong huyét twong & muc dn dinh hodc 6n dinh.

“Chét tao huyén phu” bao gdm céc hop chit nhu polyvinylpyrolidon, vi du,
polyvinylpyrolidon K12, polyvinylpyrolidon K17, polyvinylpyrolidon K25, hoac
polyvinylpyrolidon K30, copolyme vinyl pyrolidon/vinyl axetat (S630), polyetylen
glycol, vi du, polyetylen glycol c6 thé c6 khéi luong phén t tir khoang 300 dén khoang
6000, hoac tir khoang 3350 dén khoang 4000, hodc tir khoang 7000 dén khoang 5400,
carboxymetylxenluloza  natri,  metylxenluloza, hydroxypropylmetylxenluloza,
hydroxymetylxenluloza axetat stearat, polysorbat-80, hydroxyetylxenluloza, natri
alginat, gdm, ching han nhu, gom tragacanth va gom acacia, gom guar, xanthan, bao
gém gdém xanthan, dudng, xenluloza, chéng han nhu, vi du, carboxymetylxenluloza
natri, metylxenluloza, carboxymetylxenluloza natri, hydroxypropylmetylxenluloza,
hydroxyetylxenluloza, polysorbat-80, natri alginat, sorbitan monolaurat polyetoxyl hoa,

sorbitan monolaurat polyetoxyl hoa, povidon va cac chét tuong tu.

“Chét hoat dong bé mit” bao gdm cac hop chit nhu natri lauryl sulfat, natri
docusat, Tween 60 hodc 80, triaxetin, vitamin E TPGS, sorbitan monooleat,
polyoxyetylen sorbitan monooleat, polysorbat, polaxome, mudi mat, glyxeryl
monostearat, copolyme ctia etylen oxit va propylen oxit, vi du, Pluronic® (BASF) va cac
chit twong tu. Mot s6 chat hoat dong bé mit khac bao gdbm glyxerit cua axit béo
polyoxyetylen va dau thuc vat, vi dy, dau thau dau hydro héa polyoxyetylen (60); va
polyoxyetylen alkylete va alkylphenyl ete, vi du, octoxynol 10, octoxynol 40. Theo mot
s6 phuong an, chit hoat dong bé mit ¢6 thé duoc dua vao dé tang cuong do dn dinh vat
ly ho#c cho cac muc dich khac.

“Chét ting cuong do nhét” bao gém, vi du, metyl xenluloza, gom xanthan,
carboxymetyl xenluloza, hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza,

hydroxypropylmetyl xenluloza axetat stearat, hydroxypropylmetyl xenluloza phtalat,

carbome, rugu polyvinylic, alginat, acacia, chitosan va to hop cta chung.
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“Chét 1am u6t” bao gdm cic hop chit nhu axit oleic, glyxeryl monostearat,
sorbitan monooleat, sorbitan monolaurat, trietanolamin oleat, polyoxyetylen sorbitan
monooleat, polyoxyetylen sorbitan monolaurat, natri docusat, natri oleat, natri lauryl
sulfat, natri doccusat, triaxetin, Tween 80, vitamin E TPGS, mudi amoni va céc chét

tuong tu.
Dang bao ché

Céac dugc phdm duge mo ta & day co thé duge bao ché dé dung cho dbi tuong
thong qua céac cach thong thuong bét ky bao gdm, nhung khong gidi han & duong miéng,
ngoai dudng tiéu hoa (vi dy, trong tinh mach, dudi da, ho#c trong co0), qua dudng miéng,
trong mili, truc trang hodc qua da. Nhu dugc str dung ¢ day, thuat nglr “dbi tuong” dugc
stt dung dé chi dong vat, tot hon 1a dong vat ¢6 v, bao gdm ca con ngudi hodc khong
phai con ngudi. Céc thuat ngit bénh nhan va d6i tugng c6 thé duoc st dung thay thé cho

nhau.

Hon nita, duge pham dugc md ta & ddy, bao gbm hop chit c¢6 cong thire (I)-
(XLIIIc) bt ky c6 thé duge bao ché thanh dang liéu thich hop bét k¥, bao gdm nhung
khong gidi han 6, thé phan tan chia nudc qua duong miéng, chét 16ng, gel, xi 1o, con
ngot, huyén phu dic, huyén pht1 va cac dang tuong tu, dé bénh nhan dugc diéu tri qua
duong udng, dang bao ché rin qua duong miéng, sol khi, ché pham giai phong c6 kiém
soat, ché phidm tan nhanh, ché pham dang sui bot, ché pham dong kho, vién nén, bot,
vién tron, vién kéo, vién nang, ché pham gidi phong cham, ché pham gidi phong kéo dai,
ché pham giai phong dang xung, ché phim da hat, va ché pham giai phong tirc thi hdn
hop va giai phong co kiém soat.

Céc ché pham duge pham dung qua dudng miéng o thé thu dugc bang cach tron
mot hodc nhiéu ta dugc ran véi mot hodc nhiéu hop chét duoc mo ta & day, tiy ¥ nghién
hdn hop thu duge va xtt ly hn hop dang hat, sau khi thém cdc ta dugc thich hop, néu
muén, dé thu dugc vién nén hodc 16i kéo. Té duoc thich hop bao 'gém, vi du, chat don
nhu duong, bao gém lactoza, sucroza, manitol, hodc sorbitol; cac ché phém xenluloza
nhu, vi du, tinh bt ngd, tinh bot laa mi, tinh bot gao, tinh bdt khoai tay, gelatin, gom
tragacanth, metyl xenluloza, xenluloza vi tinh thé, hydroxypropylmetylxenluloza,
carboxymetylxenluloza natri; hodc cac chét khac nhu: polyvinylpyrolidon (PVP hodc

povidon) hodc canxi phosphat. Néu mubn, c6 thé thém phén huy, chiang han nhu natri
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croscarmeloza lién két ngang, polyvinylpyrolidon, thach, hodc axit alginic hodc mudi

cta chiing nhu natri alginat.

L&i kéo duoc cung cap véi 16p pht phi hop. Cho muc dich nay, c6 thé st dung
dung dich dudong dam dic, cé thé tuy y chtra gom arabic, talc, polyvinylpyrolidon,
carbopol gel, polyetylen glycol, va/hogc titan dioxit, dung dich son, va dung moi hitu co
hodc hdn hop dung mdi thich hop. Thubc nhudm hozc chit mau c6 thé dugc thém vao
vién nén hoac 16p phu kéo @ nhan dang hodc dé mo ta su két hop khac nhau cta lidu

hop chét hoat tinh.

Céc ché phdm duge phéim c6 thé dugc str dung bang dudong miéng bao gbdm vién
nang dang dAy lam bang gelatin, cling nhu vién nang mém, kin 1am bang gelatin va chét
déo hoéa, ching han nhu glyxerol hodc sorbitol. Vién nang dang day c6 thé chia cac
thanh phén hoat tinh dugc tron véi chét ddn nhu lactoza, chét két dinh nhu tinh bot
va/hogc chit 1am tron nhu talc hodc magie stearat va, tiy ¥, chét 6n dinh. Trong vién
nang mém, cac hop chét hoat tinh c6 thé duoc hoa tan hoic tao huyén phu trong chét
long thich hop, chéng han nhu dau béo, parafin 16ng hodc polyetylen glycol long. Ngoai
ra, c6 thé thém chat on dinh. T4t ca cac ché pham ding qua dudong miéng phai c6 lidu

luong ph hgp cho viée str dung do.

Theo mot sb phuong an, dang lidu ran boc 10 & day co thé & dang vién nén, (bao
gém vién nén huyén phu, vién nén tan nhanh, vién nén tan khi cén, vién nén phén ra
nhanh, vién sti, hodc vién con nhdng), vién tron, bt (bao gdm bot dong gbi vo tring,
bot c6 thé phan phdi hodc bot sui bot), vién nang (bao gbm ca vién nang mém hodc
cing, vi dy, vién nang lam tr gelatin co ngudn gbc tir dong vat hodgc HPMC c¢6 ngudn
géc tir thuc vat, hodc “vién nang réc”), thé phan tan rén, dung dich rén, dang bao ché ¢co
thé in mon sinh hoc, ché pham giai phong co kiém soat, dang bao ché giai phong dang
xung, dang bao ché da hat, vién, hat hodc sol khi. Theo mot s6 phwong &n, duge phém
& dang bot. Theo mot s6 phurong én, dugce pham & dang vién nén, bao g6m nhung khong
giGi han ¢ vién nén tan nhanh. Ngoai ra, dugc phém dugc md ta & day co thé duoc st
dung & dang vién nang don hodc ¢ dang lidu lugng nhiéu vién nang. Theo mot s6 phuong

4n, dugc pham duoc st dung & dang hai, hoic ba, hodc bon vién nang hodc vién nén.

Theo mdt sé6 phuong an, dang liéu rdn, vi du, vién nén, vién sui va vién nang,

duoc didu ché bing cach tron céc hat ctia hop chit c6 cong thire (I)-(XLIIIc) bét ky voi
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moét hodc nhidu td duge duge phdm dé tao thanh ché phim hdn hop dang khdi. Khi coi
céc ché pham tron dang khdi nay 1a dong nhét, diéu d6 c6 nghia la cdc hat cua hop chét
¢6 cong thuce (I)-(XLIIc) bét ky dugc phan tan déu khip ché pham sao cho ché phim
nay cé thé d& dang dugc chia thanh cac dang lidu lugng don vi ¢6 hiéu qua nhu nhau,
ching han nhu vién nén, vién tron va vién nang. Cac liéu don vi riéng 1¢ cling c6 thé bao
gbm céc 16p phu mang, ching phén huy khi udng vao hodc khi tiép xuc véi chét pha

loang. Cac ché pham nay c6 thé dugc san xuét bang cac k¥ thuét duge ly thong thudng.

Cacky thuét duoc ly thong thuong bao gbm, vi du, mot hodc két hop cac phuong
phap: (1) tron kho, (2) nén tryc tiép, (3) nghién, (4) tao hat kho hodc khong chira nude,
(5) tao hat u6t, hodc (6) dung hop. Vi du, xem Lachman et al., The Theory and Practice
of Industrial Pharmacy (1986). Cac phuong phéap khac bao gbm, vi du, sdy phun, pht
chéo, tao hat nong chay, tao hat, séy hodc phu phun tﬁng soi (vi du, pht wurster), phi

tiép tuyén, phun trén cing, tao vién, ép dun va cac phuong phap tuong tu.

Dang liéu rin dugc pham duge md ta & ddy co thé bao gdm hop chét duge mo ta
& day va mot hodc nhiéu chét phu gia duge dung nhu chit mang tuong thich, chét két
dinh, chét dién day, chét tao huyén phu, chét tao huong vi, chét lam ngot, chat phéan huy,
chét phan tan, chit hoat dong bé mat, chét lam tron, chit mau, chét pha lodng, chét hoa
tan, chit 1am 4m, chét déo hoa, chét 6n dinh, chét tang cuong tham théu, chét 1am udt,
chit chéng tao bot, chét chéng oxy hoa, chit bao quan, hodc mot hodc nhiéu t6 hop cua
ching. Theo mot s6 phuong an, bang cach st dung quy trinh phﬁ.tiéu chuén, ching han
nhu quy trinh duge mo ta trong Remington's Pharmaceutical Sciences, phién ban thir 20
(2000), 16p pht mang dugc dé xuét xung quanh ché pham ctia hop chét c¢6 cong thirc
(D-(XVII) bat ky. Theo mot s6 phuong 4n, mot s6 hodc tit ca cac hat cua hop chét o
cong thirc (I)-(XLIIc) bét ky dugc phu. Theo mot s6 phuong an, mot s6 hoc tat ca cac
hat cua hop chit c6 cong thuc (I)-(XVII) bét ky, duogc vi bao nang. Van theo mét s6
phuong an, cac hat cia hop chat c6 cong thie (I)-(XLIIIc) bat ky khong dugc vi bao

nang va khong dugc phu.

Chét mang thich hop dé sir dung & dang liéu ran duge md ta & ddy bao gbm,
nhung khong gi6i han 0, acacia, gelatin, silic dioxit dang keo, canxi glyxerophosphat,
canxi lactat, maltodextrin, glyxerin, magie silicat, natri caseinat, lexithin ddu nanh, natri
clorua, tricanxi phosphat, dikali phosphat, natri stearoyl lactylat, carrageenan,
monoglyxerit, diglyxerit, tinh bot tién gelatin hoa, hydroxypropylmetylxenluloza,
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hydroxypropylmetylxenluloza axetat stearat, sucroza, xenluloza vi tinh thé, lactoza,

manitol va céc chit twong tu.

Chét dién ddy thich hop dé sit dung & dang liéu rén dugc mé ta ¢ ddy bao gom,
nhung khong giéi han &, lactoza, canxi cacbonat, canxi phosphat, canxi phosphat
dibazo, canxi sulfat, xenluloza vi tinh thé, bot xenluloza, dextroza, dextrat, dextran, tinh
bot, tinh bot dd duge gelatin hoa trude, hydroxypropylmethyxenluloza (HPMCO),
hydroxypropylmethyxenluloza phtalat, hydroxypropylmetylxenluloza axetat stearat
(HPMCAS), sucroza, xylitol, lactitol, manitol, sorbitol, natri clorua, polyetylen glycol,

va cac chat tuong tu.

Pé giai phong hop chét c6 cong thie (I)-(XLIIIc) bat ky khoi nén dang lieu ran
mdt cach hidu qua nhét c6 thé, chat phan hiy thudng dugc sit dung trong ché pham, dic
biét 1a khi dang liéu duge nén bing chat két dinh. Céc chét phan hiy giup pha v chu
truc dang bao ché béng cach truong nd hodc hoat dong mao dan khi d6 4m dugc hép thu
vao dang bao ché. Cac chét phan huy thich hop dé st dung ¢ dang lidu ran duoc mo ta
& day bao gdm, nhung khong gidi han ¢, tinh bot tw nhién nhu tinh bot ngd hodc tinh
bot khoai tay, tinh bot d& duge gelatin héa trude nhu National 1551 hodc Amijel®, hodc
tinh bt natri glycolat nhu Promogel® hodc Explotab®, xenluloza nhu san pham gd,
metyl xenluloza tinh thé, vi du Avicel®, Avicel® PH101, Avicel® PH102, Avicel®
PH105, Elcema® P100, Emcocel®, Vivacel®, Ming Tia® va Solka-Floc®,
metylxenluloza, croscarmeloza, hodc xenluloza lién két ngang, chéng han nhu
carbomeetylxe'nluloza natri (Ac-Di-Sol®), carboxymetylxenluloza lién két ngang, hoic
croscarmeloza lién két ngang, tinh bot lién két ngang nhu natri tinh bot glycolat, polyme
lién két ngang nhu crospovidon, polyvinylpyrolidon lién két ngang, alginat nhu axit
alginic hodc mudi cia axit alginic nhu natri alginat, d4t sét nhu Veegum® HV (magie
nhom silicat), gdm nhu thach, guar, dau chau chiu, Karaya, pectin hodc tragacanth, natri
tinh bot glycolat, bentonit, bot bién tu nhién, chét hoat dong bé mat, nhua nhu nhya trao
ddi cation, bot cam quyt, natri lauryl sulfat, natri lauryl sulfat trong tinh bot két hop, va

cac chét tuong tu.

Chét két dinh mang lai su két dinh cho céc ché pham dang bao ché ran dung qua
duong miéng: d6i voi ché pham dang vién nang chira bot, chung h6 trg hinh thanh nat
6 thé dugce dong vao cac vién nang vo mém hodc cling va d6i véi ché pham dang vién
nén, ching dam bao vién nén van nguyén ven sau khi nén va gitp dam bao su dong nhat
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ctia hdn hop trude budce nén hode nap vao. Cac nguyén liéu thich hop dé st dung lam
chét két dinh & dang lidu rin dugc md ta ¢ day bao gdm, nhung khong giGi han ¢
carboxymetylxenluloza, metylxenluloza (vi dy, Metyl xenluloza (methocel)®),
hydroxypropylmetylxenluloza (vi du Hypromellose USP  Pharmacoat-603,
hydroxypropylmetylxenluloza  axetat  stearat (Agoate HS-LF va  HS),
hydroxyetylxenluloza, hydroxypropylxenluloza (vi du, Klucel®), etylxenluloza (vi du,
Ethocel®), va xenluloza vi ‘tinh thé (viduy, Avicel®), dextroza vi tinh thé, amyloza, magie
nhdm silicat, axit polysacarit, bentonit, gelatin, copolyme polyvinylpyrolidon/vinyl
axetat, crospovidon, povidon, tinh bot, tinh bt tién gelatin hoa, tragacanth, dextrin,
duong nhu sucroza (vi du: Dipac®), glucoza, dextroza, mat dudng, manitol, sorbitol,
xylitol (vi du: Xylitab®), lactoza, gdm tu nhi€n hodc téng hgp nhu acacia, tragacanth,
gbm ghatti, chét nhay ctia vo isapol, tinh bot, polyvinylpyrolidon (vi du, Povidon® CL,
Kollidon® CL, Polyplasdone® XIL-10, va Povidon® K-12), larch arabogalactan,

Veegum®, polyetylen glycol, sap, natri alginat, va cac chét tuong tu.

Nhin chung, mtc do chét két dinh tir 20-70% dugc st dung trong ché phdm dang
vién nang gelatin chtra day bot. Mirc do st dung chét két dinh trong ché phim dang vién
nén khac nhau du 12 nén truc tiép, tao hat u6t, nén lan hay sir dung céc ta duoc khac nhu
chit don ma ban than chung c6 thé hoat dong nhu chét két dinh vira phai. Nhitng nguoi
lap cong thirc c6 hidu biét trung binh trong linh vuc k¥ thuat c6 thé xac dinh muc do
chét két dinh cho céc ché phdm, nhung mirc do st dung chét két dinh 1én t&i 70% trong

cac ché pham dang vién nén la pho bién.

Chét 1am tron hodc chét gy truot thich hop dé str dung & dang lidu ran dugc mod
ta 0 day bao gdm, nhung khong gi6i han ¢, axit stearic, canxi hydroxit, talc, tinh bot
ngd, natri stearyl fumerat, mubi kim loai kiém va kim loai kiém thd, chéng han nhu
nhom, canxi, magie, kém, axit stearic, natri stearat, magie stearat, kém stearat, sap,
Stearowet®, axit boric, natri benzoat, natri axetat, natri clorua, leuxin, polyetylen glycol
hoic metoxypolyetylen glycol nhu Carbowax™, PEG 4000, PEG 5000, PEG 6000,
propylen glycol, natri oleat, glyxeryl behenat, glyxeryl palmitostearat, glyxeryl benzoat,

magie hodc natri lauryl sulfat, va cac chét tuong tu.

Céc chit pha loang thich hop dé st dung & dang lidu rén duoc md ta & day bao

gdm, nhung khong gi6i han &, duong (bao goém lactoza, sucroza, va dextroza),
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polysacarit (bao gbm dextrat va maltodextrin), polyol (bao gdm manitol, xylitol, va

sorbitol), xyclodextrin va cac chét twong tu.

Thuat nglr “chét pha lodng khong tan trong nuéc” chi cac hop chét thuong duoc
str dung trong ché pham duoc, ching han nhu canxi phosphat, canxi sulfat, tinh bot, tinh
bot bién tinh va xenluloza vi tinh thé, va xenluloza vi md (vi du, c6 mat do khoang 0,45

g/em?, vi du Avicel, xenluloza dang bdt) va talc.

Chét 1am w6t thich hop dé st dung & dang lidu rin mo ta & ddy bao gdm, vi du,
axit oleic, glyxeryl monostearat, sorbitan monooleat, sorbitan monolaurat, trietanolamin
oleat, polyoxyetylen sorbitan monooleat, polyoxyetylen sorbitan monolaurat, hop chat
amoni bac bdn (vi du, Polyquat 10®) , natri oleat, natri lauryl sulfat, magie stearat, natri

docusat, triaxetin, vitamin E TPGS va cac chét tuong tu.

Chét hoat dong bé mat thich hop dé su dung ¢ dang lidu ran dugc mo ta & day
bao gdm, vi dy, natri lauryl sulfat, monooleat sorbitan, polyoxyetylen sorbitan
monooleat, polysorbat, polaxom, mudi mat, glyxeryl monostearat, copolyme cua etylen

oxit va propylen oxit, vi du, Pluronic® (BASF), va cac chét tuong tu.

Céac chét tao huyén phu thich hop dé sir dung & dang lidu ran dugc md ta & day
bao gbm, nhung khong giéi han &, polyvinylpyrolidon, vi du, polyvinylpyrolidon K12,
polyvinylpyrolidon K17, polyvinylpyrolidon K25, hodc polyvinylpyrolidon K30,
polyetylen glycol, vi du, polyetylen glycol co thé co khéi luong phan tir tir khoang 300
dén khoang 6000, hodc tir khoang 3350 dén khoang 4000, hodc tir khoang 7000 dén
khoang 5400, copolyme vinyl pyrolidon/vinyl axetat (S630), carboxymetylxenluloza
natri, metyl xenluloza, hydroxy-propylmetylxenluloza, polysorbat-80,
hydroxyetylxenluloza, natri alginat, gom, ching han nhu, vi dy, gébm tragacanth va gdm
acacia, gdm guar, xanthan, bao gém gdm xanthan, duong, xenluloza, chéng han nhu, vi
du, carboxymetylxenluloza natri, metylxenluloza, carboxymetylxenluloza natri,
hydroxypropylmetylxenluloza, hydroxyetylxenluloza, polysorbat-80, natri alginat,
polyetoxyl héa sorbitan monolaurat, sorbitan monolaurat polyetoxyl hoéa, povidon va

cac chét twong tu.

Chét chéng oxy héa thich hop dé st dung & dang lidu rén md ta & ddy bao gdm,

vi du, hydroxytoluen butylat héa (BHT), natri ascorbat, va tocopherol.
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CAn hiéu 3 rang co6 sy trung lap dang ké gitra cac chat phu gia dugc str dung &
dang lidu rén dwge md ta & ddy. Do do, céc chét phu gia dugc ligt ke trén day chi dugce
coi la vi du dién hinh, va khong gi6i han, cac loai chét phu gia ¢o thé duogc bao gém
trong dang lidu ran dugc mo ta & diy. Lugng chét phu gia nhu vay co thé duoc xac dinh
dé dang bdi nguoi co hiéu biét trung binh trong linh vuc nay, tiy theo cac dac tinh cu

thé mong mudn.

Theo mdt sd phuong an, mot hoac nhiéu 16p cta dugc phém dugc déo hoa. Dé
minh hoa, chét déo hoa néi chung la chét rén hoic chét long c6 nhiét do soi cao. Chét
déo hoa thich hop ¢6 thé dugc thém vao v6i luong tir khoang 0,01% dén khoang 50%
khéi lugng (w/w) cta ché pham phu. Chét déo hoa bao gdbm, nhung khong gidi han ¢,
dietyl phtalat, este xitrat, polyetylen glycol, glyxerol, glyxerit axetyl hoa, triaxetin,
polypropylen glycol, polyetylen glycol, trietyl xitrat, dibutyl sebacat, axit stearic,

stearol, stearat va dau thau dau.

Vién nén la dang bao ché rin dugc didu ché bing cich nén hon hop phdi tron
khéi luong 16n céc ché phdm dugc md t& & trén. Theo cdc phuong én khac nhau, vién
nén duogc thiét ké dé tan trong miéng s& bao gdm mot hodc nhidu chét tao huong vi.
Theo mdt s6 phuong 4n, vién nén s& bao gdm mang bao quanh vién nén cudi cung. Theo
mot sd phuong 4n, 16p phu mang ¢ thé tao ra su giai phong cham hop chat ¢6 cong
thae (I)-(XLIIIc) bt ky tir ché pham. Theo mot s6 phuong 4n, 16p phu mang hd tro su
tuan tha ctia bénh nhén (vi du, 16p pht Opadry® hodc 16p phu dudng). Lop phd mang
bao gdbm Opadry® thuong chiém tir khoang 1% dén khoang 3% khéi luong vién nén.

Theo mdt $6 phuong an, vién nén bao gdm mot ho#c nhiéu ta dugec.

Vi dy, vién nang c6 thé dugc didu ché bang cach dit hon hop phdi tron khéi luong
16n cua cong thirc hop chét c6 cong thirc (I)-(XVII) bt ky, dugc mo ta & trén, bén trong
vién nang. Theo mot s6 phuong én, ché pham (dung dich va huyén phu khong chira
nude) duge dat trong vién nang gelatin mém. Theo mot s6 phuong an, ché pham nay
duogc dit trong vién nang gelatin ti€u chuin hodc vién nang khong chira gelatin nhu vién
nang chita HPMC. Theo mot s6 phuong 4n, ché pham nay dugc dit trong vién nang ric,
trong do6 vién nang ¢o thé duoc nubt toan bd hodc vién nang co6 thé dugc md ra va ric
luong chita bén trong vao thirc an trude khi an. Theo mdt s6 phuong én, lidu diéu tri
dugc chia thanh nhiéu vién nang (vi du, hai, ba hodc bbn). Theo mdt sd phuong 4n, toan
b lidu clia ché phim dugc phan phdi & dang vién nang.
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Theo cac phuong an khac nhau, cdc hat cua hgp chét c6 cong thire (I)-(XLIIIc)
bat ky va mot hoac nhiéu ta dugc duge tron kho va nén thanh khéi, chéng han nhu vién
nén, c6 do ctng du dé tao ra duoc ph4m v& co ban phan hity trong vong dudi khoang 30
phut, dudi khoang 35 phut, dudi khodng 40 phut, du6i khoang 45 phut, dudi khoang 50
phut, du6i khoang 55 phut hodc dudi khoang 60 phit, sau khi udng, do d6 giai phong

ché pham vao dich tiéu hoa.

Theo mét s6 phuong 4n, dang lidu c6 thé bao gdm ché phim dugc vi bao nang.
Theo mét sb phuong an, mot hodc nhiéu vat liéu twong thich khac c6 trong vt liéu vi
bao nang. Céac vat liéu vi du bao gbdm, nhung khong gi¢i han &, chét diéu chinh do pH,
chét hd tro an mon, chét chéng tao bot, chét chéng oxy hoa, chét tao huong vi va vat
liéu mang nhu chit két dinh, chét tao huyén ph, chit phan hiy, chat dién day, chét hoat

dong bé mat, chit hoa tan, chét én dinh, chét 1am tron, chat lam udt va chét pha loang.

Céc nguyén liéu hitu ich cho viéc vi bao nang dugc md ta ¢ day bao gom cic
nguyén liéu trong thich véi cac hop chét c6 cong thire (I)-(XLIIIc) bét ky c6 kha nang
phan 1ap du hop chat 6 cong thire (D-(XLIIIc) bét ky khoi cde té duoc khong tuong
thich khac. Céc vat liéu tuong thich v6i céc hop chét c6 cong thire (I)-(XLIIIc) batky la
céc vat lidu lam cham sy giai phong cia cac hop chét c¢6 cong thire (1)-(XVII) bat ky, in

vivo.

Céc vat liéu vi bao nang duogc léy lam vi du hitu ich dé lam chém su giai phong
ché pham bao gdm céc hop chit dugc mo ta & day, bao gdm, nhung khong gidi han o,
ete hydroxypropyl xenluloza (HPC) nhu Klucel® hogc Nisso HPC, ete hydroxypropyl
Xenluloza dugc thé thip (L-HPC), ete hydroxypropyl metyl xenluloza (HPMC) nhu
Seppifilm-LC, Pharmacoat®, Metolose SR, Metyl xenluloza (methocel)® -E, Opadry
YS, PrimaFlo, Benecel MP824, va Benecel MP843, polyme metylxenluloza nhu Metyl
xenluloza (methocel)®-A, hydroxypropylmetylxenluloza axetat stearat Aqoat (HF-LS,
HF-LG, HF-MS) va Metolose®, Etylxenluloza (EC) va hdn hop cta chung nhu E461,
Ethocel®, Aqualon® -EC, Surelease®, Polyvinyl Alcohol (PVA) nhu Opadry AMB,
hydroxyetylxenluloza ching han nhu Natrosol®, carboxymetylxenluloza va mudi cua
carboxymetylxenluloza (CMC) nhu Aqualon®-CMC, ruou polyvinylic va copolyme
polyetylen glycol nhu Kollicoat IR®, monoglyxerit (Myverol), triglyxerit (KLX),
polyetylen glycol, tinh bot thuc phim bién tinh, polyme acrylic va hdn hop polyme
acrylic v6i ete xenluloza nhu Eudragit® EPO, Eudragit® L30D-55, Eudragit® FS 30D
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Eudragit® L100-55, Eudragit® 1100, Eudragit® $100, Eudragit® RD100, Eudragit®
E100, Eudragit® L12.5, Eudragit® S12.5, Eudragit® NE30D va Eudragit® NE 40D,
xenluloza axetat phtalat, sepifilm nhu hdn hop HPMC va axit stearic, xyclodextrin va

hdn hop cua cac vat liéu nay.

Theo mot s phuong 4n, chét déo hoa nhu polyetylen glycol, vi du, PEG 300,
PEG 400, PEG 600, PEG 1450, PEG 3350, va PEG 800, axit stearic, propylen glycol,
axit oleic, va triaxetin dugc két hop vao vt lidu vi bao nang. Theo mot ) phuong an,
vat liéu vi bao nang htu ich dé lam cham su giai phong duge phém 14 tir USP hozc Danh
muc thudc Qudc gia (National Formulary - NF). Theo m6t s6 phuong 4n, vat lidu vi bao
nang 1a Klucel. Theo mot s6 phuong 4n, vét liéu vi bao nang la metyl xenluloza

(methocel).

Céc hop chét vi bao nang c6 cong thirc (I)-(XLITIc) bat ky c6 thé dugc bao ché
bang cac phuong phép da biét clia ngudi co hiéu biét trung binh trong linh vyc k¥ thuét
nay. Cac phuong phép da biét nhu vay bao gom, vi du, quy trinh sdy phun, quy trinh
dung moi dia quay, quy trinh néng éhéy, phuong phép lam lanh phun, tang soi, léng tinh
dién, ép dun ly tdm, tach huyén phu quay, polyme hoa & bé mit khi-l6ng hodc khi-rin,
¢p dun ap sut, hodic bé chiét dung moi phun. Ngoai cac phuong phap nay, mot s6 k¥
thuat hoa hoc, vi du, dong tu phirc hgp, bay hoi dung moi, khong tuong thich polyme-
polyme, polyme hoa bé mit trong mdi trudng 1ong, polyme hoa tai chd, lam kho trong
chét 16ng va khir solvat hoa trong méi truong 16ng cling co thé duoc st dung. Hon nita,
cac phuong phép khac nhu nén con lan, ép dun/tao hinh ciu, dong tu hodc phu hat nano

ciing c6 thé duge st dung.

Theo mdt sd phuong 4n, céc hat cta hop chit c6 cong thire (I)-(XLIIIc) bét ky
dwoc vi bao nang trude khi duge tao cong thirc thanh mét trong cac dang trén. Van theo
mot ) phu:ong an, mot s6 hodc hau hét cac hat dugc phu trude khi dugce tao cong thire
tiép theo bang cach st dung céc quy trinh pht ti€u chuin, nhu céc quy trinh dugc md ta
trong Remington's Pharmaceutical Sciences, phién ban th 20 (2000).

Theo mét s phuong an, ché phim dang liéu rén cta hop chét c6 cong thirc (I)-
(XLIIIc) bit ki duge déo hoa (pht) bang mdt hodc nhicu 16p. DPé minh hoa, chét déo
hoa néi chung la chét rdn hodc chét l1ong ¢6 nhiét do soi cao. Chét déo hoa thich hop ¢

thé duoc thém vao vdi luong tir khoang 0,01% dén khoang 50% khoi luong (w/w) ciia
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ché pham phu. Chét déo hoa bao gdbm, nhung khong gisi han ¢, dietyl phtalat, este xitrat,
polyetylen glycol, glyxerol, glyxerit axetyl hoa, triaxetin, polypropylen glycol,
polyetylen glycol, trietyl xitrat, dibutyl sebacat, axit stearic, stearol, stearat va dau thau

dau.

Theo mdt s6 phuong 4n, bot bao gbm céc ché pham c6 hop chét c6 cong thuce (I)-
(XVII) bét ky, duogc md ta & day, co thé duoc bao ché dé bao gdm mot hodc nhiéu ta
duoc va huong vi dugc phém. Loai bot nhu vay c6 thé duoc diéu ché, vi du, béng cach
tron ché pham nay va cac ta duge dugce pham tlty chon @2 tao thanh ché phadm hdn hop
phéi tron khdi luwong 1én. Cac phuong an bd sung ciing bao gb6m chét tao huyén phu
va/hodc chét lam udt. Hon hop phéi tron khéi lwong 16n nay duoc chia nho ddng déu

thanh cac don vi dong goi theo liéu lwong hodc cac don vi dong goi nhidu lidu luong.

VAn con theo mdt sd phuong 4n, bot sui bot cling duge diéu ché theo sang ché.
Mubi sti bot duogc sit dung dé phan tan thudc trong nudc dung qua dudng miéng. Mubi
sti bot 13 dang hat hodc bdt tho chira dugc chit & dang hdn hgp kho, thudng bao gém
natri bicacbonat, axit xitric va/hodc axit tartric. Khi mudi cta cac dugc phém duoc mod
ta & day dugc thém vao nudc, axit va bazo s€ phan ung dé giai phong khi cacbon dioxit,
do do6 gay ra “sui bot”. Vi du vé mudi sti bot bao gém, vi du, cac thanh phan sau: natri
bicacbonat hoic hdén hgp natri bicacbonat va natri cacbonat, axit xitric va’/hoac axit
tartric. Bat ky su két hop axit-bazo nao dan dén giai phong carbon dioxit déu co thé
dugc sir dung thay cho sy két hop giita natri bicacbonat va axit xitric va tartric, mién 14
céc thanh phan nay pht hop cho viée sir dung duge pham va c¢6 do pH khoang 6,0 hodc

cao hon.

Theo mot sd phuong én, ché pham dugc md th & day, bao gdm hop chét c6 cong
thac (A), la thé phén tan ran. Céc phuong phap tao ra thé phan tén ran nhu vay di duoc
biét dén trong linh vuc k¥ thuét nay va bao g6m, nhung khong gidi han &, vi dy, patent
My s6 4,343,789, 5,340,591, 5,456,923, 5,700,485, 5,723,269 va cong bd don yéu cau
chp patent M§ $6 2004/0013734, mdi tai liéu trong sé d6 duoc dua vao cu thé bang cach
tham chiéu. Theo mdt sé phuong 4n, ché pham dugc md ta & ddy 1a dung dich ran. Dung
dich ran két hop chit cing v6i thanh phén hoat tinh va cdc ta dugc khac sao cho viéc
dun néng hdn hop s& dan dén hoa tan dugc chit va dugc pham thu duge sau d6 duoc
lam lanh dé tao thanh hon hop phéi tron rin c6 thé dugc bao ché thém hodc thém truc
tiép vao vién nang hodc dugc nén thanh vién nén. Céc phuong phép tao ra dung dich rin
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nhu vay da dugc biét dén trong linh vuc k¥ thuét nay va bao gbm, nhung khdng gi¢i han
&, vi du, patent My $6 4,151,273, 5,281,420 va 6,083,518, mdi tai liéu trong s d6 duoc

dua vao cu thé bang cach tham chiéu.

Dang liéu ran dugc pham ding qua dudng miéng bao gbm céc ché phdm duoc
mb ta & ddy, bao gdm hop chét ¢6 cong thirc (I)-(XLIIIc) bat ky ¢6 thé duge bao ché
thém dé tao ra su giai phong c6 kiém soét hop chat c6 cong thuc (A). Giai phong c6
kiém sodt d& cap dén viéc giai phong hop chét c6 cong thire (I)-(XLIIIc) bat ky tir dang
bao ché trong d6 né duge két hop theo profin mong muén trong mot khoang thoi gian
dai. Profin giai phéng duoc kiém so4t bao gdm, vi du, profin giai phong duy tri, giai
phong kéo dai, giai phong dang xung, va profin giai phong cham. Nguoc lai v6i céc ché
pham giai phong tirc thi, cac ché phim giai phong c6 kidm soat cho phép phan phdi chét
dén ddi twong trong mot khoang thoi gian dai theo profin dinh trude. Tdc a6 giai phong
nhu vy c6 thé tao ra mirc chét ¢6 hidu qua diéu tri trong thoi gian dai va do do tao ra
thoi gian dap ung dugc ly 1au hon ddng thoi giam thiéu tac dung phu so v6i cac dang
lidu giai phong nhanh thong thuong. Khoang thoi gian dap Gmg dai hon nhu vdy mang
lai nhiéu lgi ich vbn ¢6 ma céc ché phém giai phong ttre thi, tdc dung ngan twong ng

khong thé dat dugc.

Theo mot sb phuong an, dang lidu ran dugc md ta & day co thé duoc bao ché &
dang liéu rén giai phong cham dugce bao tan trong rudt, tc la, dudi dang dang lidu qua
duong miéng ctia dugc pham nhu duge md ta & ddy sir dung 16p bao tan trong rudt dé
tac dong dén su giai phong trong rudt non cta dudng da day-rudt. Dang lidu bao tan
trong rudt co thé 1a vien/khuon duoc nén hodc dic hodc ép dun (dugc bao hodc khong
bao) chira hat, b0t, vién, hat nhé hodc hat cia thanh phén hoat tinh va/hodc cac thanh
phan ché phdm khac, ma bén than chung dugc bao hogc khong bao. Dang lidu dung qua
dudong miéng bao tan trong rudt cling co thé 1a vién nang (dugc bao hodc khong bao)
chtra c4c vién, hat nhé hodc hat cia chét mang ran hodc ché phém, ban than ching duoc

bao hodc khdng bao.

Thuat ngit “giai phong chdm” nhu dugc st dung 6 day ding dé chi viéc giai
phong sao cho viéce gidi phong co6 thé duoc thuc hién ¢ mét sé vi trf thudong c6 thé du
doan duoc trong dudng rudt xa hon vi tri 1€ ra da dat dugc néu khong c6 su thay d6i giai
phéng cham. Theo mot s6 phuong 4an, phuong phap 1am cham sy giai phong la pha. Lép
phu bét ky cling phai dugc phi véi do day vira du sao cho toan bd 16p pht khong hoa
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tan trong dich tiéu hoa & do pH khoang duéi 5, nhung hoa tan & do6 pH khoang tur 5 trd
1én. Du kién rang polyme anion bét ky thé hién profin hoa tan phu thudc vao do pH c6
thé duoc stt dung 1am 16p phu tan trong rudt trong cic phuong phéap va ché pham dugc
mo ta & diy dé dat dugc su phén phéi dén duong da day-rudt ¢ dudi. Theo mot sb
phuong 4n, polyme duge mo ta ¢ day la polyme carboxylic anion. Theo mét s6 phuong
4n, polyme va hdn hgp tuong thich cta chung, va mot sb dac tinh cta ching, bao gom,

nhung khong gidi han 6:

Senlac, con dugc goi 1a lac tinh khiét, san phém tinh ché thu dugc tir chét tiét

nhuya cta con tring. Lép phu nay hoa tan trong moéi truong c6 pH >7;

Polyme acrylic. Hiéu suét cta polyme acrylic (chu yéu 1a d hoa tan cta chung
trong chit 1ong sinh hoc) ¢6 thé thay doi tily theo murc do va loai thay thé. Vi du vé
polyme acrylic thich hgp bao gbm copolyme axit metacrylic va copolyme amoni
metacrylat. Dong Eudragit E, L, S, RL, RS va NE (Rohm Pharma) ¢6 san dudi dang hoa
tan trong dung moi hitu co, phan tan trong nude hodc bot kho. Dong Budragit RL, NE
va RS khong hoa tan trong duong da day-ru¢t nhung c6 tinh tham va duqé st dung chu
yéu dé nham muc tiéu vao dai trang. Dong Fudragit E tan trong da day. Dong Eudragit

L, L-30D va S khong tan trong da day va tan trong rudt.

Dian xuét xenluloza. Vi du vé cac dan xuat xenluloza thich hop la: etyl xenluloza;
hdn hop phan Gmg cua este axetat mot phan ctia xenluloza véi phtalic anhydrit. Hiéu suit
¢6 thé thay ddi tiry theo mirc d6 va loai thay thé. Xenluloza axetat phtalat (CAP) hoa tan
& pH >6. Aquateric (FMC) 1a h¢ gbc nude va 1a latec gia CAP dugc sdy kho véi cac hat
<1 um. Céc thanh phén khéc trong Aquateric c6 thé bao gdbm pluronic, Tween va
monoglyxerit axetyl hoa. Cac dAn xuét xenluloza thich hgp khac bao gbm: xenluloza
axetat trilitat (Eastman); metylxenluloza (Pharmacoat, Methocel); hydroxypropylmetyl
xenluloza phtalat (HPMCP); hydroxypropylmetyl xenluloza suxinat (HPMCS); va
hydroxypropylmetylxenluloza axetat suxinat (vi du, AQOAT (Shin Etsu)). Hiu suét c6
thé thay ddi tlly theo murc do va loai thay thé. Vi dy, cac loai HPMCP nhu HP-50, HP-
55, HP-55S, HP-55F déu phit hop. Hiéu suit c6 thé thay doi tuy theo mie do va loai
thay thé. Vi du, cac loai hydroxypropylmetylxenluloza axetat suxinat thich hop bao
gém, nhung khong gidi han & AS-LG (LF), hoa tan ¢ 4o pH 5, AS-MG (MF), hoa tan ¢
d6 pH 5,5, va AS-HG (HF), hoa tan ¢ pH cao hon. Céc polyme nay dugc cung cap duéi
dang hat hodc bot min aé phén tan trong nudc
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Poly Vinyl Axetat Phtalat (PVAP). PVAP hoa tan ¢ pH > 5 va it thAm hoi nuéc
va dich da day hon.

Theo mot sd phuong 4n, 16p phu c6 thé va thuong chua chit déo hoa va c6 thé ca
c4c ta dugc phu khac nhu chit tao mau, talc, va/hodc magie stearat, da dugc biét 5 trong
linh vuc k¥ thudt nay. Cac chit déo hoa thich hgp bao gém trietyl xitrat (Citroflex 2),
triaxetin (glyxeryl triaxetat), axetyl trietyl xitrat (Citroflec A2), Carbowax 400
(polyetylen glycol 400), dietyl phtalat, tributyl xitrat, monoglyxerit axetyl hoa, glyxerol,
este cta axit béo, propylen glycol, va dibutyl phtalat. Ddc biét, polyme acrylic
carboxylic anion thudng chia 10-25% khéi luong chit déo héa, dac biét la dibutyl
phtalat, polyetylen glycol, trietyl xitrat va triaxetin. Cac k¥ thuét phu thong thuong nhu
phun hodc pht chéo duge st dung dé 4p dung cho 16p phi. Do day 16p pht phai dd dé
dam béo ring dang liéu dung qua dudng miéng van con nguyén ven cho dén khi dat

dugc vi tri phén phdi thudc tai chd mong mubn trong dudng rudt.

Chét tao mau, chét khir dinh, chét hoat dong bé mit, chét chéng tao bot, chit lam
tron (vi du, sap carnuba hodc PEG) c6 thé dugc thém vao 16p pht bén canh chit déo hoa
dé hoa tan hodic phan tan vat liéu pht va cai thién hiéu suat 16p phu va san pham dugc
phu.

Theo mot s& phuong én, ché phdm dugce mo ta & day, bao gdm hop chét c6 cong
thirc (A), dugc phan phéi bang cach st dung dang liéu dang xung. Dang bao ché dang
xung c6 kha ndng cung cAp mot hodc nhiéu xung giai phong tire thi tai cac thoi diém
dinh trudc sau thoi gian tré& dugc kiém soat hoc tai cac vi tri cu thé. Céc dang lidu dang
xung bao gdm cic ché phim duge mo ta & ddy, trong d6 bao gbm hop chét ¢ cong thirc
(D)-(XLIIIc) bt ky c6 thé dugc st dung bang cch st dung nhidu ché phdm dang xung
da biét trong linh vuc k¥ thudt nay. Vi du, cac ché pham nhu vay bao gb6m nhung khong
giGi han ¢ cac ché phém dugc mo ta trong patent My $6 5,011,692, 5,017,381, 5,229,135
va 5,840,329, mbi tai liéu trong s d6 dugc dwa vao cu thé bang cach tham chiéu. Céc
dang lidu giai phong dang xung khéc thich hop dé str dung véi cac ché phdm nay bao
gdm, nhung khong gi6i han &, vi du, patent My sb 4,871,549, 5,260,068, 5,260,069,
5,508,040, 5,567,441 va 5,837,284, tAt ca cac tai lidu ny déu duge dua vao cu thé bang
cach tham chiéu. Theo mot s6 phuong 4n, dang liéu giai phong co kidm so4t 1a dang liéu
rén giai phong qua dudong mi¢ng dang xung bao gdm it nhét hai nhém hat, (ttc 1a nhiéu
hat), m6i nhém chira ché phdm dwgc mo ta & day. Nhom hat thir nhét cung cép liéu
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lwong gan nhy tirc thi cta hop chét c6 cong thie (I)-(XLIIIc) bat ky khi dong vat c6 v
3n viao. Nhém hat th@ nhét c6 thé khong dugc phi hodc bao gbm 16p phi va/hozc chat
bit kin. Nhom hat thir hai bao g0m céc hat duge phu, bao gdm tr khoang 2% dén khoang
75%, tir khoang 2,5% dén khoang 70%, hoic tir khoang 40% dén khoang 70%, tinh theo
khéi luong ciia tong 1idu lwong hop chét c6 cong thire (1)-(XLIIc) bét ky trong ché pham
nay, ¢ dang phu gia véi mot hodc nhidu chét két dinh. Lép phu bao gbm thanh phan
dugc dung véi lugng du dé tao ra sy cham tir khoang 2 gio dén khoang 7 gid sau khi
ubng vao trude khi giai phong lidu tht hai. Cac 16p phi phit hop bao gdm mdt hodc
nhidu 16p phit ¢6 kha nang phan hity khéc nhau, ching han nhu, chi nham muc dich vi
du, cac 16p pha nhay véi do pH (16p phi tan trong rudt) nhu nhya acrylic (vi du,
Eudragit® EPO, Eudragit® L30D-55, Eudragit® FS 30D Eudragit® L100- 55, Eudragit®
1100, Eudragit® $100, Eudragit® RD100, Eudragit® E100, Eudragit® L12.5, Budragit®
$12.5, va Fudragit® NE30D, Eudragit® NE 40D®) riéng 1¢ hodc pha tron véi cac dan
xuat xenluloza, vi du, etylxenluloza, hodc 16p phtu khong tan trong rudt c6 do day thay
d6i dé tao ra su giai phong khéc biét ciia ché phdm chira hop chét c6 cong thire (I) bat
ky.

Nhidu loai hé giai phéng ¢6 kiém sodt khac da duge ngudi c6 hiéu biét trung binh
trong linh vuc nay biét dén va thich hop dé sir dung véi céc ché phim duge md ta 6"dﬁy.
Vi du vé& hé phan phdi nhu vy bao gbm, vi du, hé gbc polyme, nhu axit polylactic va
axit polyglycolic, polyanhydrit va polycaprolacton; ma tran xbp, hé gbc phi polyme 1a
lipit, bao gom sterol, nhu cholesterol, este cholesterol va axit béo, hodc chit béo trung
tinh, ching han nhu mono-, di- va triglyxerit; h¢ thdng giai phong hydrogel; hé 'théng
dan hdi; hé .thc“')ng gbe peptit; 16p phu sép, dang bao ché ¢6 thé an mon sinh hoc, vién
nén st dung chét két dinh thong thuong va céac chét turong tu. Xem, vi du, Liberman et
al., Pharmaceutical Dosage Forms, phién ban tht 2, tap 1, trang 209-214 (1990); Singh
et al., Enxyclopedia of Pharmaceutical Technology, phién ban tha 2, trang 751-753
(2002); patent M s6 4,327,725, 4,624,848, 4,968,509, 5,461,140, 5,456,923, 5,516,527,
5,622,721, 5,686,105, 5,700,410, 5,977,175, 6,465,014 va 6,932,983, mdi tai liéu trong

céc tai liéu nay duoc két hop cu thé bing cach tham chiéu.

Theo mdt sé phwong &n, dugc pham dugc dé xuht bao gdm cac hat cua hop chét
¢6 cong thire (I)-(XVID) bét ky, duge md ta & dy va it nhat mot chat phan tan hogc chat

tao huyén phu dé dbi tuong dung qua duong miéng. Céc ché pham nay c6 thé & dang
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bot va/hodc hat dé tao huyén phty, va khi trn voi nude s thu duoce huyén phil gan nhur

ddng nhét.

Dang liéu ché pham léng dé dung qua dudng miéng c thé 1a huyén phu chira
nudc dugc chon tir nhom bao gém, nhung khong giéi han ¢, thé phan tan, nhil tuong,
dung dich, cdn ngot, gel va xi'r6 duge dung dung qua duong miéng. Xem, vi du, Singh
et al., Enxyclopedia of Pharmaceutical Technology, phién ban thir 2, trang 754-757
(2002). Ngoai céc hat ctia hop chit ¢6 cong thire (A), dang lidu 1ong ¢6 thé bao gom cac
chét phu gia, nhu: (a) chét phan hity; (b) chét phan tan; (c) chat lam w6t; (d) it nhat mot
chit bao quan, (e) chét tang do nhdt, (f) it nhat mot chét 1am ngot, va (g) it nhit mot chit
tao huong vi. Theo mdt s6 phuong 4n, thé phan tan chira nudc con co thé bao gém chét

trc ché két tinh.

Huyén phi va thé phan tan chtra nuge duge mo ta & day co thé duy tri & trang
thai ddng nhit, nhu duge dinh nghia trong The USP Pharmacists’ Pharmacopeia (phién
ban nam 2005, chuong 905), trong it nhét 4 gio. PO ddng nhit phai duge xac dinh bing
phuong phap 14y méu phit hop véi viée xac dinh tinh ddng nhét ctia toan b duge pham.
Theo mét s phuong an, huyén phti chtra nuée ¢6 thé duoc tai huyén phu thanh huyén
phu dong nhit bang cach khudy tron vat Iy kéo dai it hon 1 phtt. Theo mot s6 phuong
4n, huyén phti chira nudce co thé dugc tai huyén phu thanh huyén phu dong nhét bang
céch khudy tron vat 1y kéo dai it hon 45 gidy. Tuy nhién, theo mot s6 phuong 4n, huyén
phu chira nuéc cod thé duoc tai huyén phu thanh huyén phu déng nhit bang cach khudy
tron vat Iy kéo dai it hon 30 gidy. Vin theo mot sd phurong an, khong can khudy dé duy

tri thé phéan tdn nudc ddng nhit.

Vi du v& cac chét phan huy dé str dung trong huyén phu va thé phan tan chia
nudc bao g6m, nhung khong gidi han, tinh bot, vi du, tinh bot tu nhién nhu tinh bot ngd
hoic tinh bot khoai tdy, tinh bot da duoc hd hoa trude nhu National 1551 hodc Amijel®,
hoac tinh bot natri glycolat nhu Promogel®hodc Explotab®; xenluloza nhu san phém gS,
metyl xenluloza tinh thé, vi du Avicel®, Avicel® PH101, Avicel® PH102, Avicel®
PH105, Elcema® P100, Emcocel®, Vivacel®, Ming Tia®, va Solka-Floc®,
metylxenluloza, croscarmeloza, hodc xenluloza lién két ngang, chang han nhu
carboxymétylxenluloza natri (Ac-Di-Sol®), carboxymetylxenluloza lién két ngang, hodc
croscarmeloza lién két ngang; tinh bot lién két ngang nhu tinh bot natri glycolat; polyme
lién két ngang nhu crospovidon; polyvinylpyrolidon lién két ngang; alginat nhu axit
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alginic hodc mubi cua axit alginic nhu natri alginat; dét sét nhu Veegum® HV (magie
nhom silicat); gdm nhu thach, guar, dau chau chéu, Karaya, pectin hodc tragacanth; tinh
bot natri glycolat; bentonit; bot bién tu nhién; chit hoat dong bé mat; nhua nhu nhua
trao ddi cation; cii cam quyt; natri lauryl sulfat; natri lauryl sulfat trong tinh bt dong

hoa; va cac chat tuong tu.

Theo mot s& phuong 4n, chét phan tan thich hop cho huyén phu va thé phan tan
chtra nu6e duoc mo ta & day da duoc biét dén trong linh vuc k¥ thuat nay va bao gom,
vi du, polyme wa nudc, chit dién phan, Tween® 60 hoic 80, PEG, polyvinylpyrolidon
(PVP; tén thwong mai 1a Plasdone®) , va cac chat phan tan gbc hydrat cacbon ching han
nhu, vi du, ete hydroxypropylxenluloza va hydroxypropyl xenluloza (vi du, HPC, HPC-
SL, va HPC-L), ete hydroxypropyl metylxenluloza va hydroxypropyl metylxenluloza
(vi dy, HPMC K100, HPMC K4M, HPMC KI5M, va HPMC KI00M),
carboxymetylxenluloza natri, metylxenluloza, hydroxyetylxenluloza,
hydroxypropylmetyl-xenluloza phtalat, hydroxypropylmetyl-xenluloza axetat stearat,
xenluloza khong két tinh, magie nhom silicat, trietanolamin, rugu polyvinylic (PVA),
copolyme polyvinylpyrolidon/vinyl axetat (Plasdone®, vi dy, S-630), polyme 4-(1,1,3,3-
tetrametylbutyl)-phenol véi etylen oxit va formaldehyt (con duge goi la tyloxapol),
poloxame (vi du, Pluronics F68®, F88® va F108%, 1a copolyme khéi cua etylen oxit va
propylen oxit); va poloxamin (vi du, Tetronic 90 8% con duogc goi 1a Poloxamine 908,
1a copolyme khéi bdn chire ¢6 thu dugc tir viée bd sﬁng tuan tu propylen oxit va etylen
oxit vao etylendiamin (BASF Corporation, Parsippany, NJ)). Theo mot s6 phuong 4n,
chét phan tdn dugc chon tir nhém khdng bao gdm mdt trong cac chét sau: polyme ua
nu6c; chit dién phan; Tween® 60 hodc 80; PEG; polyvinylpyrolidon (PVP); ete
hydroxypropylxenluloza va hydroxypropyl xenluloza (vi du, HPC, HPC-SL va HPC-
L); ete hydroxypropyl metylxenluloza va hydroxypropyl metylxenluloza (vi du, HPMC
K100, HPMC K4M, HPMC K15M; HPMC K100M va Pharmacoat® USP 2910 (Shin-
Etsu)); carboxymetylxenluloza natri; —metylxenluloza; hydroxyetylxenluloza;
hydroxypropylmetyl-xenluloza phtalat; hydroxypropylmetyl-xenluloza axetat stearat;
xenluloza khong két tinh; magie nhom silicat; trietanolamin; ruou polyvinylic (PVA);
polyme 4-(1,1,3,3-tetrametylbutyl)-phenol véi etylen oxit va formaldehyt; poloxame (vi
du, Pluronics F68®, F88® va F108, 1a cac copolyme khéi cua etylen oxit va propylen

oxit); hodc poloxamin (vi du, Tetronic 908®, con duoc goi 1a Poloxamine 908®).
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Céc chét 1am w6t thich hop cho huyén phil va thé phan tan chira nude duge md
ta & day da duge biét dén trong linh vuc k§ thuat nay va bao gdm, nhung khong gii han
&, rugu xetylic, glyxerol monostearat, este cua axit béo polyoxyetylen sorbitan (vi du,
Tween® ¢ ban trén thi truong ching han nhu Tween 20® va Tween 80® (ICT Specialty
Chemicals)), va polyetylen glycol (vi du, Carbowaxs 3350%va 1450®, va Carbopol 934®
(Union Carbide)), axit oleic, glyxeryl monostearat, sorbitan monooleat, sorbitan
monolaurat, trietanolamin oleat, polyoxyetylen sorbitan monooleat, polyoxyetylen
sorbitan monolaurat, natri oleat, natri lauryl sulfat, natri docusat, triaxetin, vitamin E

TPGS, natri taurocholat, simethicon, phosphotidylcholin va cac chét tuong tu.

Céc chét bao quan thich hop cho huyén phu hodc thé phan tan chra nudc dugce
md ta & ddy bao gdm, vi du, kali sorbat, paraben (vi du, metylparaben va propylparaben),
axit benzoic va mudi cua nod, cac este khac cua axit parahydroxybenzoic nhu
butylparaben, rugu nhu rugu etylic hodc ruou benzylic, cac hop chét phenolic nhu
phenol, hodc cac hop chét bac bdn nhu benzalkoni clorua. Chét bao quan, nhu dugc s
dung & day, duoc dua vao dang lidu & ndng do du dé tc ché su phat trién cua vi sinh

vat.

Céc chét vte‘mg cuong do nhat thich hop cho huyén phit hodc chét phan tan chtra
nude duge moé ta ¢ ddy bao gbm, nhung khong gidi han 0, metyl Xehluloza, gom
xanthan, carboxymetyl xenluloza, hydroxypropyl xenluloza, hydroxypropylmetyl
xenluloza, Plasdon® $-630, carbome, rugu polyvinylic, alginat, acacia, chitosan va td
hop cta chung. Noéng do ctia chét tang cuong do nhdt s&€ phu thuc}c vao chit duge chon

va dd nhdt mong mudn.

Vi du vé chit 1am ngot thich hop cho huyén phu hodc thé phan tan chira nuéc
dugc md ta & day bao gém, vi du, xi rd acacia, acesulfame K, alitame, hoi, tao,
aspartame, chudi, kem Bavarian, qua mong, nho den, banh nuéng bo, canxi xitrat, long
ndo, caramen, qua anh dao, kem anh dao, s6 c6 la, qué, keo cao su, cam quyt, nudc €p
cam quyt, kem cam quyt, keo bong, ca cao, cola, anh dao mat, cam quyt mat, cyclamate,
cylamate, dextroza, bach dan, eugenol, fructoza, nudc ép trai cdy, gung, glycyrrhetinate,
xi 16 glycyrrhiza (cam thao), nho, budi, mat ong, isomalt, chanh vang, chanh xanh, kem
chanh, monoamoni glyrrhizinate (MagnaSweet®), maltol, manitol, cdy phong, keo déo,
tinh dau bac ha, kem bac ha, qua mong hdén hop, neohesperidine DC, neotame, cam, 1€,
dao, bac ha, kem bac ha, bot Prosweet®, qua mam x6i, nudc ngot root beer, rugu rum,
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sacarin, safrol, sorbitol, bac ha, kem bac ha, diu tdy, kem dau tdy, cd ngot, sucraloza,
sucroza, natri sacarin, sacarin, aspartame, acesulfame kali, manitol, talin, sylitol,
sucraloza, sorbitol, kem Thuy Si, tagatoza, quyt, thaumatin, tutti fruitti, vani, qua 6¢ chd,
dua hiu, anh dao dai, 16c dé xanh, xylitol, hodc bat ky su két hop nao cua céc thanh phén
huong li€u nay, vi du, hdi-tinh ddu bac ha, anh da0-hdi, qué—carh, anh dao-qué, so ¢b la-
bac ha, mat ong-chanh, chanh vang-chanh xanh, chanh-bac ha, tinh dau bac ha-khuynh
diép, kem cam, vani-bac ha, va hdn hgp ctia ching. Theo mot s6 phuong an, thé phan
tan long chira nudce ¢o thé chtra chét 1am ngot hodc chét tao huong vi véi ndéng d6 nim
trong khodng tir khoang 0,001% dén khoang 1,0% thé tich ctia thé phan tén chira nuéc.
Theo mdt sb phuong 4n, thé phan tan 1ong chira nude 6 thé chira chat 1am ngot hoic
chit tao hwong vi v6i nong do nim trong khoang tir 0,005% dén khoang 0,5% thé tich
ctia thé phan tan chira nuéc. Theo mot s6 phuong an, thé phan tan 16ng chira nudc c6
thé chtra chit lam ngot hodc chét tao huong vi véi ndng d6 nam trong khoang tr 0,01%

dén khoang 1,0% thé tich ciia thé phén tan chira nuéc.

Ngoai cac chat phu gia dugc liét ké & trén, ché pham dang 1éng ciing c6 thé bao
gdm cac chat pha lodng tro thudng dugce sir dung trong linh vure k¥ thudt nay, ching han
nhu nudc hodc cac dung moi khéc, chét hoa tan va chit nhii hoa. Chat nhii hoa 1am vi
du 1a ruou etylic, rugu isopropylic, etyl cacbonat, etyl axetat, rugu benzylic, benzyl
benzoat, propylenglycol, 1,3-butylenglycol, dimetylformamit, natri lauryl sulfat, natri
doccusat, cholesterol, este cholesterol, axit taurocholic, phosphotidylcholin, dau, chéng
han nhu diu hat bong, dau lac, diu mam ngd, dau 6 liu, dau thau dau va dau me, glyxerol,
rugu tetrahydrofurfurylic, polyetylen glycol, este cua axit béo cua sorbitan, hodc hdn

hop cla céc chét nay va twong tu.

Theo mét s6 phuong an, duge phim duge md ti & day c6 thé 1a hé phan phoi
duoc chét tu nhii hoa (SEDDS). Nhil twong 1a thé phan tan ctia mot pha khong thé tron
14n vao mot pha khac, thudng ¢ dang giot. N6i chung, nhii trong duoc taora béng cach
phén tan co hoc manh mé. SEDDS, trai ngugc voéi nhil twong hode vi nhil tuong, tu hinh
thanh nhii twong khi dugc thém vao lugng nudc du ma khong ¢ bét ky su phan tan hodc
khuéy trén co hoc bén ngoai nao. Uu diém ctia SEDDS 1a chi cén tron nhe nhang dé
phéan phéi cac giot trong toan b dung dich. Ngoai ra, nudc hodc pha nude co thé dugc
thém vao ngay trudc khi dung, diéu nay dam bao tinh én dinh ctia thanh phan hoat tinh
khong On dinh hogc ky nudc. Do d6, SEDDS cung chp mot hé thong phan phéi hiéu qua
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dé phan phbi cac thanh phan hoat tinh ky nuéc qua dudng miéng va duong ngoai duong
tiéu héa. SEDDS ¢6 thé mang lai nhitng cai thién vé d¢ sinh kha dung ctia céc thanh
phan hoat tinh ky nugc. Cac phuong phéap san xuét dang lidu ty nhii héa da duoc biét
dén trong linh vuc k§ thuét nay va bao gbm, nhung khong giGi han ¢, vi du, patent My
56 5,858,401, 6,667,048 va 6,960,563, mdi tai li¢u trong céc tai liéu nay dugc két hop

cu thé bang cach tham chiéu.

~CAn dénh gia ring c6 su chdng chéo gitta céc chét phu gia néu trén dugc st dung
trong thé phan tdn hoic huyén phit chita nuc duge md ta & ddy, vi chét phu gia nhit
dinh thudng duge phan loai khac nhau bai nhitng nguoi thuc hanh khac nhau trong linh
vuc nay ho#c thuong duge st dung cho chirc nang bét ky trong s cac chirc niang khéc
nhau. Do do, cac chit phu gia duge ligt ké & trén cAn dugc coi chi 12 vi du dién hinh, va
khong gidi han, cac loai chét phu gia c6 thé duogc dua vao trong céc ché pham duoc mo
ta & day. Luong chit phu gia nhu vy ¢6 thé dugc xac dinh 4 dang bdi nguoi 6 hiéu

biét trung binh trong linh vuc k¥ thuét nay, tily theo cdc ddc tinh cu thé mong mudn.
Ché pham ding qua dudng miii

~ Céc ché pham ding qua dudong miii da duge biét dén trong linh vuc ky thuét nay
va duoc md ta trong, vi du, patent My sb 4,476,116, 5,116,817 va 6,391,452, moi tai
liéu trong cac tai li¢u nay duoc két hop cu thé bang cach tham chleu Céc che pham chta
hop chit c6 cong thire (I)-(XLIIIc) bét ky dugc diéu ché theo cac k¥ thuat nay va cac kg
thuét khac da dugc biét rd trong linh vuc k§ thuat nay duoc diéu ché & dang dung dich
trong nudc mudi, st dung ruQu benzylic hodc chdt bao quan thich hop khac,
ﬂorocacbon va/ hodc chat hoa tan hodc phén tan khac da biét trong linh vuc k¥ thuat
nay V1 du, xem Ansel, H. C. et al., Pharmaceutlcal Dosage Forms and Drug Delivery
S ystems phién ban thtr 6 (1995). Tét hon 1a cc dugc pham Va ché pham nay dugc didu
che bang cac thanh phan duoc dung khong doc thich hop. Nhung thanh phan nay dugc
nguoi co hidu biét trung binh trong linh vuc didu ché dang thude xit miii biét dén va mot
sb thanh phan nay c6 thé dugc tim thdy trong REMINGTON: THE SCIENCE AND
PRACTICE OF PHARMACY, phién ban thir 21, 2003, ia tai li¢u tham khao tiéu chuin
trong linh vyc nay. Viéc lua chon chit mang thich hop phu thudc nhiéu vao ban chét
chinh x4c cia dang bao ché dung qua mili mong mubn, vi du nhu dung dich, huyén phu,
thudc md hodc gel. Cac dang thudc xit miii thuong chita mot lugng 16n nudc ngoai thanh
phan hoat tinh. M6t lugng nhé céc thanh phan khac nhu chit didu chinh d6 pH, chit nhii
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hoéa hodc chét phén tan, chit bao quan, chét hoat dong bé mit, chét tao gel hodc chét
dém va céc chit én dinh va hoa tan khac ciing ¢6 thé c6 mit. Dang thudc xit mii mii

nén dang truong voi dich tiét mi.

Pé dung bang cach xong hit, hop chét c6 cong thire (I)-(XVII) bét ky, duge mo
ta & day co thé & dang sol khi, suong hodc bot. Dugc phém duoc md ta & day duoc phan
phéi mdt cach thuan tién & dang xit sol khi tir géi duoc tao ap hodc méy khi dung, v6i
viéc st dung chét déy thich hop, vi du, diclorodiflorometan, tricloroflorometan,
diclorotetrafloroetan, cacbon dioxit hodc khi thich hgp khéc. Trong truong hop sol khi
c6 ap suat, don vi lidu lugng c6 thé dugce xac dinh bang cach cung cAp mot van dé phéan
phéi mdt luong da dinh lugng. Vién nang va hdp chua, chéng han nhu, chi nhim muc
dich vi du, gelatin dé st dung trong bng hit hodc dng bom c6 thé duoc bao ché chira hdn
hop bot ctia hop chit duge mé ta & ddy va chat nén bot thich hop nhu lactoza hodc tinh
bot.

Ché pham dung qua‘ duong miéng

Cac ché pham duing qua dudng miéng bao gdm cac hop chét c6 cong thire (I)-
(XLIIIc) bat ky ¢6 thé duogc stt dung bang cach st dung nhidu ché phim khac nhau da
biét trong linh vuc k¥ thuét nay. Vi dy, cac ché phdm nhu vay bao gdm nhung khong
gi6i han ¢ patent My s 4,229,447, 4,596,795, 4,755,386, va 5,739,136, mdi tai liéu
trong céc tai liéu nay duoc két hop cu thé bang cach tham chiéu. Ngoai ra, dang lidu
dung qua dudng miéng dugec mo ta & day con co thé bao gbm chat mang polyme c6 kha
ning phan huy sinh hoc (thuy phan) ma ciing c6 tac dung bam dang lidu ndy vao niém
mac miéng. Dang liéu ding qua dudng miéng duge bao ché dé bao mon dan dan trong
khoang thoi gian dinh trudc, trong d6 viée phan phéi hop chét c6 cong thite (I)-(XVII)
bét k¥, vé co ban duge cung cip xuyén subt. Viéc phan phdi thubc qua dudng miéng, s&
duoc danh gia bai ngudi c6 hiéu biét trung binh trong linh vye k¥ thudt nay, tranh duoc
nhiing bt loi gap phai khi dung thube qua duong miéng, vi du, sy hép thu cham, su
phéan huy hoat chit do chét 1ong c6 trong dudng da day-rudt va/hodc su bét hoat 1an dau
trong gan. DP&i v6i chat mang polyme ¢6 thé phan huy sinh hoc (thtly phéan), s&€ dugc
danh gia cao rang hau nhu bat ky chit mang nao nhu véy ddu c6 thé dugc st dung, mién
1a profin giai phéng dugc chit mong mubn khong bi anh hudng va chét mang twong
thich vé6i hop chét co cong thitc bat ky (I)-(XVII) va thanh phan bét ky khéc c6 thé c6
trong don vi liéu dung qua dudong miéng. Noi chung, chit mang polyme bao gdm cac
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polyme uva nuge (hoa tan trong nuée va c6 kha nang truong nd trong nuge) bam vao bé
mat &m w6t ciia niém mac miéng. Vi du vé chit mang polyme hitu ich & day bao gém
polyme va copolyme axit acrylic, vi du, cac chét duoc goi 1a “carbome” (Carbopol®, c6
thé thu duogc tir B.F. Goodrich, 1a mdt polyme nhu vay). Cac thanh ph?in khéac cling c6
thé duoc dua vao dang lidu ding qua dudng miéng duge md ta & day bao gbdm, nhung
khong giéi han 6, chét phan huy, chét pha lodng, chét két dinh, chét 1am tron, huong
lidu, chat tao mau, chat bao quan, va chét twong tu. Dé str dung qua dudng miéng hoac
duéi luoi, duoc phém c6 thé & dang vién nén, vién ngdm hodc gel dugc bao ché theo

cach thong thuong.
Ché phdm dung qua da

Céc ché pham dung qua da dugc md ta ¢ ddy co thé duge dung bang cach si
dung nhidu loai thiét bj da dwgc mo ta trong linh vue k¥ thuat nay. Vi du, cac thiét b
nhu vy bao gdm nhung khong gi6i han & patent My s6,598,122, 3,598,123, 3,710,795,
3,731,683, 3,742,951, 3,814,097, 3,921,636, 3,972,995, 3,993,072, 3,993,073,
3,996,934, 4,031,894, 4,060,084, 4,069,307, 4,077,407, 4201211, 4,230,105,
4292299, 4,292,303, 5,336,168, 5,665,378, 5,837,280, 5,869,090, 6,923,983,
6,929,801 va 6,946,144, m3i tai liéu trong céc tai lidu nay duge két hop cu thé bing cach

tham chiéu.

Cac dang lidu dung qua da dugc md ta & diy co thé chtra mot sb ta dugc dugc
dung thong thuong trong linh vuc k¥ thuét nay. Theo mot s6 phuong én, ché pham dung
qua da dugc mo ta & day bao gbm it nhit ba thanh phan: (1) ché pham chtra hop chét ¢6
cong thire (1) bit k¥; (2) chat tang cudng tham nhap; va (3) chét bo trg chira nuée. Ngoai
ra, ché phim ding qua da c6 thé bao gdm céc thanh phén bd sung nhu, nhung khong
gidi han 6, chét tao gel, kem va chit nén thudc m&, va chét tuong tu. Theo mot sb
phuong an, ché phém dung qua da con co thé bao gém vat liéu nén dét hodc khong dét
dé tang cudong kha ning hép thu va ngan ngira sy loai bo ché pham dung qua da khoi da.
Theo mdt sé phuong én, ché phdm dung qua da dugc md ta & day co thé duy tri trang

thai bdo hoa hodc siéu bio hoa dé thiic ddy su khuéch tdn vao da.

Céc ché pham thich hop dé sir dung qua da cac hgp chit dugc mo ta & day c6 thé
str dung thiét bi phan phéi qua da va miéng dan phan phdi qua da va c6 thé 1a nhil twong

wa lipit hodc dung dich dém, nudce, duge hoa tan va/hodc phén tan trong polyme hodc
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chat két dinh. Céc miéng dan nay c6 thé duoc thibt ké dé phan phdi duoc chét lién tuc,
dang xung hodc theo yéu cu. Hon nita, viéc phan phéi qua da céc hop chét dugc mo ta
& day co thé dugce thuc hién bang miéng dan ion héa va tuong tu. Ngoai ra, miéng dan
dung qua da c6 thé cung cip kha ning phan phéi c6 kiém soat cac hop chét c¢6 cong thirc
(D)-(XVID) bat ky. Téc do hip thu c6 thé duge 1am cham lai bang céch st dung mang
kiém soét tdc dd hodc bang cach gilt hop chét trong nén polyme hodc gel. Nguoc lai,
chét ting cuong hép thu c6 thé duoc sir dung dé tang kha nang hép thu. Chét ting cuong
hodc chit mang hép thu c6 thé bao gdbm cac dung mdi duoc dung co thé hép thu dé hd
tro di qua da. Vi duy, thiét bi dung qua da & dang bang bao g6m bd phan mit sau, ving
chtra hop chét tiy y véi chit mang, tuy ¥ 16p ngan kidm soat tbc do dé phan phdi hop
chit dén da cia vat chu & tdc d6 duogc kiém soat va dinh trudc trong thoi gian kéo dai
va phuong tién dé ¢6 dinh thiét bi vao da.

Ché pham tiém

Céc ché phdm chira hop chét c6 cong thire (I)-(XVII) bét ky, thich hop dé tiém
trdng co, dudi da hodc trong tinh mach ¢6 thé bao gdbm dung dich nu¢e hodc khong chia
nuée vo trung chip nhan dugc vé mit sinh 1y, chat phén tan, huyén phtt hozc nhil twong,
va bot vo trung dé hoan nguyén thanh dung dich tiém hogc thé phéan tan vo trang. Vi du
vé chét mang, chit pha loang, dung mdi hodc chit din thudc chira nuéc va khong chira
nuéce thich hgp bao gdbm nude, etanol, polyol (propylenglycol, polyetylen-glycol,
glyxerol, cremophor va cac chét tuong tur), hdn hop thich hop cia ching, dau thuc vat
(nhu dau 6 liu) va este hitu co tiém dugc nhu etyl oleat. Tinh luu dong thich hop ¢6 thé
dugce duy tri, vi du, béng cach str dung chét pht nhu lexithin, béng cach duy tri cd hat
can thiét trong truomg hop thé phan tan, va bing cach st dung chét hoat dong bé miit.
Céc ché phdm thich hop dé tiém dudi da ciing ¢6 thé chua cac chat phu gia nhu chét bao
quan, chat 1am wé6t, chit nhii hoa va chét phan phéi. Viéc ngén chén su phat trién cua vi
sinh vat ¢é thé dugc dam bao béng nhiéu chét khang khuén va khang nidm khéc nhau,
chéng han nhu paraben, clorobutanol, phenol, axit sorbic va cdc chét tuong tu. Cling ¢6
thé mong mubn bao gbm céc chét dang truong, ching han nhu duong, natri clorua, va
chét twong tu. Su hé,p thu kéo dai cia dang duoc phém tiém c6 thé xay ra do st dung
céc chit 1am cham qud trinh hép thy, ching han nhu nhom monostearat va gelatin.

Dé tiém vao tinh mach, cac hop chét dugc md ta & day co thé duoc bao ché &

dang dung dich chira nudc, tdt hon 14 trong cac dung dich dém tuong thich v& mit sinh

115



47459 1661

Iy nhu dung dich Hank, dung dich Ringer, hodc dung dich dém nudc mudi sinh 1. bé
str dung qua niém mac, chét thdm théu thich hop vé&i hang rao can thim thau duoc sir
dung trong ché pham. Cac chét thAm thau nhu vay thuong dugce biét dén trong linh vuc
ky thuat nay. Péi vé6i cac loai thube tiém ngoai dudng tiéu hoa khac, ché pham thich
hop co thé bao gdbm dung dich nudc hodc khdng chira nude, t6t hon 1a c6 chit dém hodc
t4 duoc tuong thich v& mit sinh ly. C4c t4 dugc nhu vay thudng dugc biét dén trong linh

vuc k¥ thudt nay.

Tiém ngoai duodng ti€u hoa co thé bao gdm tiém lidu 16n hodc truyén lién tuc.
Céc ché phém dé tiem c6 thé dugc trinh bay & dang lidu don vi, vi du, & dang 6ng tiém
hodc trong vat chtra nhidu lidu, ¢6 bd sung chit bao quan. Dugc pham duge mo ta & day
¢6 thé & dang thich hop dé tiém ngoai duong tiéu hoa dudi dang huyén pht, dung dich
hodc nhii twong vO trung trong chit din thubc dang dau hodc nuéde, va cb thé chira chat
tao cong thirc nhu chét tao huyén phi, chit 1am én dinh va/hodc chét phan tén. Dugc
phim dé diing ngoai dudng tiéu héa bao gbm dung dich chtra nudc cua hop chét hoat
tinh & dang hoa tan trong nudc. Ngoai ra, huyén phu ctia cac hop chét hoat tinh c6 thé
dugc didu ché dudi dang huyén pht tiém dang dau thich hgp. Cac dung mdi hodc chét
dAn thudc wa lipit thich hop bao gdm céc loai dau béo nhu dau me, hogc este clia axit
béo tong hop, nhu etyl oleat hodc triglyxerit, hodc liposom. Huyén pht tiém chira nuGe
¢6 thé chura cac chit 1am ting do nhot cia huyén phty, chang han nhu natri carboxymetyl
xenluloza, sorbitol hodc dextran. Tuy ¥, huyén phtl ciing c6 thé chtra chit 6n dinh hodc
chét thich hop lam ting kha ning hoa tan ctia hop chit dé cho phép diéu ché cac dung
dich ddm dic. Ngoai ra, thanh phén hoat tinh ¢ thé & dang bot dé hoan nguyén bing
chit din thudc thich hop, vi du, nude vo tring khong chira chit gdy sbt, trudc khi st

dung.
Ché pham

Theo cac phuong an nhét dinh, hé phan phéi hop chét duoc pham c6 thé dugc st
dung, chéng han nhu, vi du, liposom va nhil tuvong. Theo cac phuong an nhét dinh, ché
pham dugc dé xudt & day cling c6 thé bao gdbm polyme két dinh niém mac, dugc chon
trong s6, vi du, carboxymetylxenluloza, carbome (axit acrylic polyme),
poly(metylmetacrylat), polyacrylamit, polycarbophil, copolyme axit acrylic/butyl

acrylat, natri alginat va dextran.
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Theo mot sb phwong 4n, hop chit duoc md ta & day co thé duge sir dung tai chd
va ¢6 thé dugc bao ché thanh nhiéu dugc phém 6 thé sir dung tai chd, nhu dung dich,
huyén phu, nude thom, gel, bot nhdo, que thudc, dau thom, kem hodc thudc ma. Cac
hop chét duoc phém nay co thé chtra chit hoa tan, chét 4n dinh, chét tang truong luc,

chat dém va chat bao quan.

Cac hop chit dugc md ta & day cling ¢co thé duoc bao ché & dang dugc phim
dung cho truc trang nhu thudc thut, gel dung cho truc trang, bot dung cho 'tru:c trang,
binh xit truc trang, thudc dan, thudc dan thach, hodc thudc thut cAm gift, chtra nén thude
dan thong thudng nhu bo ca cao hodc cac glyxerit khac, cling nhu cac polyme téng hop
ching han nhu polyvinylpyrolidon, PEG, va cdc chét trong tu. O dang thudc dan cua
dugce phdm, sap c6 nhiét do nong chay thap nhu, nhung khdng gidi han 6, hdn hop cta

axit béo glyxerit, tuy y két hop véi bo ca cao, trude tién duge néu chay.
Vi du vé phuong phép ding liéu lugng va phéc do diéu tri

Céc hop chit duoc mé ta & day co thé duoc st dung dé didu ché thudce tc ché
menin hodc chit twong déng ctia n6, hodc dé diéu tri cac bénh hoic tinh trang bénh ma
c6 loi, it nhat mot phan, tlr su Gc ché menin hodc chit tuong ddng clia chiing. Ngoai ra,
phuong phap diéu tri bénh hodc tinh trang bénh bat ky duge mo ta & day & d6i tuong
can duge dleu tri nhu vay, bao gom viée ding duoc pham chia it nhét mot hop chét cé
cong thirc (I) (XVII) batky, duoc md ta ¢ day, hoac mudi duoc dung, N-oxit dugc dung,
chét chuyén hoa c6 hoat tinh dugc dung, tién duoc chit duogc dung, hodc solvat dugc

dung ctia ching, véi lugng c6 hiéu qua dicu tri doi v6i doi tugng nay.

Dugc phim chira (céc) hop chét dugc md ta & day co thé duoc sit dung dé didu
tri phong bénh va/hodc diéu tri. Trong cac mg dung didu tri, dwoc pham nay dugc dung
cho bénh nhan da méc bénh hoic tinh trang bénh, voi lugng du dé chita khoi hodc it nhét
la ngén cheflﬁ mot phﬁn céc triéu chuing ctia bénh hodc tinh trang bénh do. Luong co hiéu
qué cho viée st dung nay sé tily thudc vao mirc do nghiém trong va didn bién ctia bénh
hodc tinh trang bénh, liéu phéap diéu tri trudc d6, tinh trang strc khoe, can nang va phan
(rng cta bénh nhan véi thude cling nhu phan doan cta bac si diéu tri. Viéc x4c dinh
luong c6 hiéu qua didu tri nhu vy bang thr nghiém théng thuong (bao gbm, nhung
khong gi¢i han ¢, thtr nghiém 1am sang tang dan liéu lvong) duge coi la thudc pham vi

hiéu biét ctia linh vuc k§ thuat nay.
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Trong cac ing dung phong bénh, ché phdm chira cdc hop chét dugc mo ta & day
duoc dung cho bénh nhan nhay v6i hodce ¢6 nguy co méc bénh, r6i loan hoic tinh trang
bénh cu vthé. Lugng nhu vdy dugc dinh nghia 1a “lugng hoac liéu c6 hidu qua phong
bénh”. Trong viéc st dung nay, lugng chinh xéc cling phu thudc vao tinh trang strc khoe,
can nang cua bénh nhan va céc yéu tb tuong tu. Viéc xac dinh lugng c6 hi€u qua phong
bénh nhu vay bang thir nghiém thong thuong (vi dy, thir nghiém lam sang tang dan lidu
luong) duge coi 1a thudc pham vi hidu biét cua linh vuc k§ thuat nay. Khi st dung cho
bénh nhan, luong hitu higu cho viée st dung nay s& phu thudc vao mirc do nghiém trong
va didn bién cua bénh, réi loan hodc tinh trang bénh, liéu phap diéu tri truge do, tinh
trang strc khde ctia bénh nhan va phan Gng voi thudc ciing nhu phan doan cta bac si
didu tri.

Trong truong hop tinh trang cta bénh nhan khong cai thién, theo quyét dinh cia
béc si, viéc dung cac hop chét nay c6 thé dugce dung man tinh, nghia la trong m¢t khoang
thosi gian dai, bao gdm ca sudt cudc doi ctia bénh nhan dé cai thién hogc kiém soét bénh
hodc han ché céc triéu chirng ctia bénh hodc tinh trang ciia bénh nhan.

Trong trudong hop tinh trang ciia bénh nhan duge cai thién, theo quyét dinh cta
bac si, viéc dung cac hop chét nay c6 thé dugc cung cip lién tuc; theo cach khac, lidu
thubc dang dung c6 thé duogc giam tam thoi hodc tam dung trong mot khoang thoi gian
nhét dinh (tirc 1a “nglmg ding thudc”). Thoi gian ngimg dung thudc c6 thé thay dbi tir
2 ngay dén 1 nam, chi nham muc dich vi du bao gbm 2 ngay, 3 ngay, 4 ngdy, 5 ngay, 6
ngay, 7 ngay, 10 ngay, 12 ngay, 15 ngay, 20 ngay, 28 ngay, 35 ngay, 50 ngay, 70 ngay,
100 ngay, 120 ngay, 150 ngay, 180 ngay, 200 ngay, 250 ngay, 280 ngay, 300 ngay, 320
ngay, 350 ngay hodc 365 ngay. Viéc giam liéu trong thoi gian ngirng ding thudc co6 thé
tir 10% dén 100%, bao gdm, chi nham muc dich vi du, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50% , 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% hodc 100%.

Mot khi tinh trang bénh nhan dugc cai thién, liéu duy tri s& duge ding néu can
thiét. Sau do, lidu lugng hodc tAn suét ding, hodc ca hai, c6 thé duoc giam xubng, tiy
theo cac tri€u ching, dén mirc ma bénh, i loan hodc tinh trang bénh da cai thién duoc
duy tri. Tuy nhién, bénh nhan c6 thé yéu cau diéu tri gian doan trong thoi gian dai néu

céc triéu ching tai phat.
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Lugng cia mot chét nhét dinh s& tuong Umg véi lugng s& thay d6i tiy thudc vao
cac yéu td nhu hop chét, bénh hodc tinh trang bénh cu thé va mtrc dd nghiém trong cia
no, dac diém (vi dy, can ndng) cua dbi tegng hodc vat chu can diéu tri, nhung c6 thé tuy
nhién, duoc xac dinh thuong xuyén theo cch da biét trong linh vuc k¥ thuét nay tuy
theo cac truong hop cu thé xung quanh truong hop nay, bao gbm, vi du,.chét cu thé dang
duoc st dung, duong dung, tinh trang dang dugc didu tri va d6i tuong hodc vt chu dang
duoc didu tri. Tuy nhién, néi chung, lidu diing dé diéu tri cho nguoi truéng thanh thuong
nim trong khoang tir 0,02 dén 5000 mg mdi ngdy hogc tir khoang 1 dén 1500 mg mbi
ngay. Lidu mong mudn c6 thé dugc trinh bay mot cach thuén tién dudi dang mot lidu
duy nhét hogc chia thanh céc lidu dung dong thoi (hodc trong mot khoang thoi gian
ngén) hodc & cac khoang thoi gian thich hop, vi du nhu hai, ba, bon hodc nhiéu lidu phu
moi ngay.

Duoc phdm duge mo ta & day co thé & dang lidu don vi thich hop dé str dung mot
1An véi lidu lugng chinh xac. O dang liéu don vi, ché phém dugc chia thanh céc liéu don
vi chira lugng thich hop ciia mdt hodc nhiu hop chét. Lidu don vi c6 thé & dang goi
chtra cac luong riéng biét cuia ché pham. Cac vi du khong gidi han la vién nén hodc vién
nang déng go6i va bt dung trong 1o hodc éng tiém. Cac duoc phim huyén phu chira
nuée co thé duge déng géi trong cac vat chira mot lidu khong thé déhg lai dugc. Theo
cach khac, c6 thé sir dung vat chira c6 thé dong lai dugc nhiéu lidu, trong truong hop do
thuong thém chét bao quan vao duoc pham. Chi nhim muc dich vi du, ché phdm dung
dé tiém ngoai duong tiéu hoa co thé duoc trinh bay & dang liéu don vi, bao gém, nhung

khong gidi han & 6ng tiém, hodc trong vat chira nhiéu liéu, ¢6 bd sung chat bao quan.

Céac pham vi néu trén chi mang tinh go1y vi sé lugng cac bién s§ lién quan dén
phéc dd diéu tri riéng 1é 1a 16n va sy chénh Iéch dang ké so véi cac gia tri duge khuyén
nghi nay 1a phd bién. Céc liu lugng nhu vay c6 thé duge thay ddi tuy thude vao mot s6
bién s, khong gi¢i han ¢ hoat tinh cua hop chét duoc st dung, bénh hodc tinh trang
bénh can diéu tri, phuong thirc sir dung, yéu cAu cua ting dbi tugng, mirc do nghiém

trong ciia bénh hodc tinh trang bénh dang dugc diéu tri va sy phan doan cia béc si.

Doc tinh va hiéu qua diéu tri cia cac phac dd diéu tri nhu vay ¢ thé duoc xéc
dinh bang cac quy trinh duoc pham tiéu chuén trong nudi cdy té bao hodc dong vt thi
nghiém, bao gdm nhung khodng gidi han & viéc xac dinh LDso (lidu gay chét 50% quan
thé) va EDso (lidu ¢6 higu qua diéu tri 6 50% quén thé). Ty 1¢ lidu gifta tac dung gy doc
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va téc dung didu tri 12 chi sé didu tri va n6 c6 thé dugc biéu thi bang ty 1€ gitra LDso va
EDso. Céc hop chét ¢6 chi s§ didu tr cao dugc uu tién. Dit liéu thu duge tir cac thu
nghi€ém nudi chy té bao va nghién clru trén dong vat c6 thé duge st dung dé xay dung
cac lidu luong khac nhau dé str dung cho ngudi. Liéu luong ctia cac hop chét nay tot
nhét 12 nim trong khoang ndng do tuan hoan bao g6m EDso v6i doc tinh tb1 thidu. Liéu
luong c6 thé thay dbi trong pham vi nay tuy thudc vao dang bao ché duoc st dung va

duong dung.
Didu tri két hop

Ché pham tic ché Menin-MLL dugc mod ta ¢ day cling co thé dugc st dung két
hop véi céc thube thi tri lidu da biét khac dugc chon loc vi gid tri didu tri cua chung ddi
v§i tinh trang bénh cin diéu tri. N6i chung, cac dugc phém dugc mo ta & day va, trong
cac phuong an st dung liu phéap két hop, céc chét khéac khong can phai dugc stt dung
trong cung mot dugc phém, va ¢6 thé, do cac dic tinh vat Iy va hoa hoc khac nhau, phai
duoc st dung theo cac dudng khac nhau. Vige xac dinh phuong thic str dung va tinh
kha thi cia viéc sit dung, néu 6 thé, trong cing mot duoc pham, 1a diéu nim trong tam
hiéu biét ctia bac si 1am sang co tay nghé cao. Viéc dung ban dau c6 thé duoc thuc hién
theo céc quy trinh da duoc thiét 1ap da biét trong linh vuc k¥ thudt nay, va sau do, dua
trén céac tac dung quan sat duoc, liéu lugng, cach st dung va thoi gian su dung co thé

duoc stra doi boi bac si 14m sang c6 tay nghe cao.

Trong mdt sd truong hop nhét dinh, c6 thé thich hop dé str dung it nhat mot hop
chét trc ché Menin-MLL dugc mb ta & ddy két hop v6i chét didu tri khéc. Chi nham muc
dich vi du, néu mot trong céc tdc dung phu ma bénh nhan gap phai khi nhdn mdt trong
céc hop chét tic ché Menin-MLL duogc md ta ¢ day 1a budn nén, thi c6 thé thich hop dé
dung thudc chdng budn ndn két hop véi chat didu tri ban dau . Hodc, chi nham muc dich
vi du, hiéu qua diéu tri ctia mot trong cc hop chit dugc md ta & day co thé dugc nang
cao béng cach dung ta duoc (tac 1a, chi riéng ta dugc nay co thé ¢6 loi ich diéu tri tbi
thidu, nhung khi két hop véi mot chat didu tri khac, thi loi ich diéu trj tdng thé cho bénh
nhan dugc ning cao). Hodc, chi nham muc dich vi du, 1¢i ich ma bénh nhén nhén duoc
6 thé ting 1én bang cach dung mét trong cac hop chét duoc mo ta & day cung véi chét
diéu tri khic (cling bao gbdm phéc dd diéu tri) cling c6 1¢i ich diéu tri. Trong moi trudng

hop, bét ké bénh, rdi loan hofc tinh trang bénh dang dugc didu tri, loi ich tdng thé ma
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bénh nhan nhén dugc co thé chi don gian 1a su bd sung cta hai cht diéu tri hodc bénh

nhan c6 thé nhan duoc loi ich hiép déng.

Viéc lya chon cu thé cac hop chit duoc st dung sé& phu thudc vao chin doén cta
bac s diéu tri va phan doan cua ho vé tinh trang ctia bénh nhan ciing nhu phac dd didu
tri thich hgp. Cac hop chét nay c6 thé dugc st dung cung luc (vi du, ddng thoi, vé co
ban la dé)ng thoi hodc trong cing mot phac dd diéu tri) hoic tudn ty, ty thudc vao ban
chét cua bénh, roi loan hodc tinh trang bénh, tinh trang ctia bénh nhén va su lua chon
thuc té cac hop chat dugc st dung. Viée xac dinh thi tur sir dung va sb 1an dung lap lai
cla ting chét diéu tri trong mot phac dd diéu tri déu nam trong tdm hiéu biét ctia bac st

c6 tay nghé cao sau khi danh gia bénh dang dugc diéu tri va tinh trang ctia bénh nhén.

Ngudi cod hiéu biét trung binh trong linh vuc nay da biét rang lidu luong co hiéu
qué didu tri c6 thé thay ddi khi thude duoe st dung trong su két hop didu tri. Cac phuong
phap xé4c dinh bing thuc nghiém lidu luong c6 hiéu qua didu tri cua thudc va cac chét
khéc dé st dung trong phac dé didu tri két hop dugc mo ta trong tai liéu. Vi dy, viée su
dung liéu metronomic, tirc 1 cung cp lieu thap hon, thuong xuyén hon dé giam thiéu
tac dung phu doc hai, d3 dugc mo ta rong rai trong tai liéu. Didu tri két hop con bao gém
céc phuong phép didu trj dinh ky ma bét dau va dimg ¢ nhieu thoi diém khac nhau dé
hd tro quan 1y 14m sang bénh nhan.

Déi véi cac lidu phap két hop duge mo ta ¢ day, liéu luong cia cac hop chét ding
ddng thoi tit nhién s& thay dbi tuy thude vao loai thudc dung chung, loai thudc cu thé
dugc stir dung, bénh hodc tinh trang bénh dang duoc diéu tri, v.v.. Ngoai ra, khi dugc st
dung ddng thdi v6i mot hoge nhiéu chat ¢6 hoat tinh sinh hoc, hop chét duoc dé xut &
day co thé duoc st dung dé‘)ng thoi vai (céac) chét c6 hoat tinh sinh hoc, hoac tuan tu.
Néu dugc sir dung tudn tu, bac si didu tri s& quyét dinh thit tw st dung protein thich hop
két hop véi (cac) hoat chét sinh hoc.

Trong moi trudong hop, nhidu chét didu tri (mot trong s6 d6 1a hop chat c6 cong
thire (I)-(XVII), dugc md ta & day) c6 thé duge dung theo thtr tw bét k¥ hodc tham chi
ddng thoi. Néu ddng thoi, nhiéu chat diéu tri c6 thé dugc cung cap & dang don 1¢, théng
nhét hoic & nhiéu dang (chi nham muc dich vi du duédi dang mot vién tron don hodc hai
vién tron riéng biét). Mot trong cac chét didu tri c6 thé duoc dung thanh nhiéu liéu, hozc

¢4 hai c6 thé duoc ding thanh nhidu lidu. Néu khong dong thoi, thoi gian giita cdc lidu
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nay co thé thay d6i tir hon 0 tudn dén dudi 4 tudn. Ngoai ra, cac phuong phap, dugc
phim va ché phim két hop khong bi gi¢i han & viéc chi sir dung hai chét; viée st dung

nhidu su két hop didu tri cling duge hinh dung.

Cén hiéu ring phéc dd lidu lugng dé diéu tri, ngdn nglra hodc cai thién (cic) tinh
trang bénh can dugc diu tri c6 thé dugc stra dbi tuy theo nhiéu yéu td khac nhau. Cac
yéu t6 nay bao gdm chiing 16i loan ma ddi twong méic phai, cling nhu do tudi, can nang,
gidi tinh, ché do an udng va tinh trang y té ctia @i twong. Do d6, phac dd lidu luong
duoc st dung thuc té ¢6 thé thay dbi rt nhiéu va do d6 co thé khac véi phac do lidu

luong néu & day.

Duge chit tao nén liéu phap két hop boc 19 & day co thé 1a dang liéu két hop hodc
& dang lidu riéng biét nhim muc dich s& dung gan nhu ddng thoi. Cac duge chét tao nén
liéu phap Let hop cling co thé dugc st dung tudn ty, trong d6 hop chét diéu tri duoc
dung theo phac do yéu céu ding hal budc. Phac do dung hai budc ¢o thé yéu cau dung
tudn tu cac hoat chét hodc dung cac hoat chét riéng biét céch nhau. Khoang thoi gian
gifta nhiéu bude st dung c6 thé nam trong khoang tr vai phut dén vai gio, tiy thudc vao
diic tinh cta ting dugc chét, ching han nhu hiéu luc, d6 hoa tan, d9 sinh kha dung, thoi
gian ban huy trong huyét twong va profin dong hoc clia dugce chét. Su thay ddi theo chu

k¥ sinh hoc clia nong do phan tir myc tiéu cling c6 thé xac dinh khoang cach liéu to1 uu.

| Ngoéi ra, cac h(jp chét duge md ta & day cling ¢ thé dugc st dung két hop v6i
cdc quy trinh ¢o thé mang lai lgi ich bd sung hoic hiép ddng cho bénh nhén. Chi nhim
muc dich vi du, bénh nhan dugc mong dgi nhén théy loi ich diéu tri va/hodc phong bénh
trong cac phuong phép dugc md ta ¢ ddy, trong d6 dugc pham ctia hop chét khong duoc
bdc 10 & day va/hodc sy két hop v6i cac phuong phap didu tri khac dugc két hop voi xét
nghiém di truyén dé x4c dinh xem c4 thé d6 c6 phai la ngudi mang gen dot bién dugc
biét 1a ¢6 lién quan dén mot s& bénh hodc tinh trang bénh nhit dinh hay khong.

_ Cac hcp chat dugc md ta & day va cac li€u phap két hop c6 thé duogc st dung
trugce, trong hozc sau khi x4y ra bénh hodc tinh trang bénh va thoi diém dung dugc phdm
chira hop chit c6 the thay dbi. Do d6, vi du, cac hop chat nay c6 thé dugc sir dung 1am
thude phong benh va c6 thé dugc dung lién tuc cho céc 601 tuong c6 xu huéng phat trién
céc tinh trang bénh hodc bénh dé ngin nglra sy xuét hién cta bénh hodc tinh trang bénh

d6. Céc hop chat va duge pham nay c6 thé duoc dung cho ddi tugng trong hodc cang
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sém cang tot sau khi xudt hién céc triéu chimg. Viéc dung cac hop chét nay c6 thé dugc
bat dau trong vong 48 gid dau tién k& tir khi xudt hién cac triéu ching, trong vong 6 gio
dau tién k& tir khi xuét hién céc triéu ching hodc trong vong 3 gio ké tir khi xuét hién
cac triéu cht’rng. Viéc ding 1an dau c6 thé thyuc hién theo bt ky dudng thuc té nao, chéng
han nhu, vi du, tiém tinh mach, tiém lidu 16n, truyén trong 5 phut dén khoéng 5 gi0, vién
tron, vién nang, miéng dan tham qua da, phan phéi qua miéng, va dang tuong tu, hodc
su két hop ctia ching. Hop chét nén dung ngay khi c6 thé thuc hién dugc sau khi phat
hién hodc nghi ngd khéi phat bénh hodc tinh trang bénh va trong khoang thoi gian can
thiét dé didu tri bénh, ching han nhu tir khoang 1 thang dén khoang 3 thang. Thoi gian
didu tri c6 thé thay dbi dbi véi timg dbi tuong va thoi gian co thé dugc xéc dinh bang
céch sir dung céc tiéu chi da biét. Vi du, hop chét hoic ché pham chira hop chat nay co
thé duoc dung trong it nhét 2 tuln, tir khoang 1 théang dén khoang 5 niam, hodc tir khoang
1 thang dén khoang 3 nim.

Chat didu tri lam vi du d& sir dung két hop v6i hop chat tre ché Menin-MLL

Trong trudong hop dbi tuong dang méc phai hodc c6 nguy co méc bénh tu mién,
bénh viém hodc bénh di tng, hop chét e ché Menin-MLL ¢6 thé duge sir dung cung
v6i mot hodc nhidu chét diéu tri sau diy & dang két hop bét ky: chét tc ché mién dich
(vi du, tacrolimus, xyclosporin, rapamicin, methotrexat, xyclophosphamit, azathi'oprin,
mercaptopurin, mycophenolat hodc FTY720), glucocorticoit (vi dy, prednison, cortison
axetat, prednisolon, metylprednisolon, dexamethason, betamethason, triamcinolon,
beclometason, fludrocortison axetat, deoxycorticosteron axetat, aldosteron), thudc
chéng viém khong steroit (vi du, salixylat, axit arylalkanoic, axit 2-arylpropionic, axit
N-arylanthranilic, oxicam, coxib hoac sulphonanilit), chét e ché khong thuén nghich
dac hiéu Cox-2 (vi du, valdecoxib, celecoxib hodc rofecoxib), leflunomit, thioglucoza
vang, thiomalat vang, aurofin, sulfasalazin, hydroxycloroquinin, minoxyclin, protein
lién két TNF-a (vi du, infliximab, etanercept hodc adalimumab), abatacept, anakinra,
interferon-p, interferon-y, interleukin-2, véc xin di tmg, chit khang histamin, chét khang

leukotrien, chit chii van beta, theophylin hodc thudc khang cholinergic.

Trong trudng hop d6i tuong dang mac phai hodc c6 nguy co méc ching rbi loan
tang sinh té bao B (vi du, u tiy té bao plasma), dbi tuong c6 thé dugc diéu tri béng hop
chéit trc ché Menin-MLL dudi bt k hinh thirc két hop nao v6i mot hoge nhiéu chét
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chéng ung thu khéac . Theo mot s6 phuong an, mot hodc nhidu chit chdng ung thu 1a
chét tao ra su chét té bao theo chuong trinh. Vi du vé cac chét chéng ung thu bao gom,
nhung khong gidi han, bét ky chét ndo sau dy: gossyphol, genasense, polyphenol E,
clorofusin, tit ca axit trans-retinoic (ATRA), bryostatin, phdi tir gdy ra sy chét té bao
theo chuong trinh lién quan dén yéu t6 hoai ttr khdi u (TRAIL), 5-aza-2'-deoxyxytidin,
tAt c4 axit trans retinoic, doxorubixin, vincristin, etoposit, gemcitabin, imatinib
(Gleevec®) , geldanamyxin, 17-N-alylamino-17-demetoxygeldanamyxin (17-AAG),
flavopiridol, LY294002, bortezomib, trastuzumab, BAY 11-7082, PKC412, hodac
PD184352, Taxol™, con dugc goi 1a “paclitaxel”, 1a mot loai thudc chdng ung thu da
biét hoat dong bang cach lam ting cuong va 4n dinh su hinh thanh vi éng va céac chat
tuong tu ctia Taxol™, ching han nhu Taxotere™. Céc hop chit ¢6 bo khung taxan co
ban khi dic diém ciu trac, cling da dugc thé hién 1a c6 kha ning ngén chdn cic té bao &
pha G2-M do c4c vi dng duge lam én dinh va ¢6 thé hitu ich dé diéu tri bénh ung thu

khi két hop véi cac hgp chét duge mo ta & day.

Céc chit chéng ung thu khac c6 thé duge st dung két hop véi hop chit e ché
Menin-MLL bao gdm adriamyxin, dactinomyxin, bleomyxin, vinblastin, cisplatin,
acivicin; aclarubixin; acodazol hydroclorua; acronin; adozelesin; aldesleukin;
altretamin; ambomyxin; ametantron axetat; aminoglutethimit; amsacrin; anastrozol;
anthramyxin; asparaginas; asperlin; azacitidin; azetepa; azotomyxin; batimastat;
benzodepa; bicalutamit; bisantren hydroclorua; bisnafit dimesylat; bizelesin; bleomyxin
sulfat; natri brequinar; bropirimin; busulfan; cactinomyxin; calusteron; caracemit;
carbetime; carboplatin; carmustin; carubixin hydroclorua; carzelesin; cedefingol;
clorambucil; cirolemyxin; cladribin; crisnatol mesylat; xyclophosphamit; cytarabin;
dacarbazin; daunorubixin hydroclorua; decitabin; dexormaplatin; dezaguanin;
dezaguanin' mesylat; diaziquon; doxorubixin; doxorubixin hydroclorua; droloxifen;
droloxifen xitrat; dromostanolon propionat; duazomyxin; edatrexat; eflornithin
hydroclorua; elamitrucin; enloplatin; enpromat; epipropidin; epirubixin hydroclorua;
erbulozol; esorubixin hydroclorua; estramustin; estramustin phosphat natri; etanidazol;
etoposide; etoposide phosphat; etoprin; fadrozol hydroclorua; fazarabin; fenretinit;
floxuridin; fludarabin phosphat; florouraxil; flurocitabin; fosquidon; natri fosriecin;
gemcitabin; gemcitabin hydroclorua; hydroxyure; idarubixin hydroclorua; ifosfamid;

iimofosin; interleukin Il (bao gém interleukin II tai to hop, hodc rlL2), interferon a-2a;
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interferon a-2b; interferon a-nl; interferon @-n3; interferon P-la; interferon y-1b;
iproplatin; irinotecan hydroclorua; lanreotide axetat; letrozole; leuprolit axetat; liarazol
hydroclorua; natri lometxol; lomustin; losoxantron hydroclorua; masoprocol;
maytansin; mechlorethamin hydroclorua; megestrol axetat; melengestrol axetat;
melphalan; menogaril; mercaptopurin; methotrexat, methotrexat natri; metoprin;
metedepa; mitindomit; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomyxin;
mitosper; mitotan; mitoxantron hydroclorua; axit mycophenolic; nocodazoie;
nogalamyxin; ormapplatin; oxisuran; pegaspargase; peliomyxin; pentamustin;
peplomyxin sulfat; perfosfamit; pipobroman; piposulfan; piroxantron hydroclorua;
plicamyxin; plomestan; natri porfime; porfiromyxin; prednimustin; procarbazin
hydroclorua; puromyxin; puromyxin hydroclorua; pyrazofurin; riborin; rogletamit;
safeol; safegol hydroclorua; semustin; simtrazen; natri sparfosat; sparsomyxin;
spirogermanium hydroclorua; spiromustin; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomyxin; natri tecogalan; tegafur; teloxantron hydroclorua; temoporfin;
teniposit; teroxiron; testolacton; thiamiprin; thioguanin; thiotepa; tiazofurin;
tirapazamin; toremifen xitrat; trestolon axetat; triciribin phosphat; trimetxat; trimetxate
glucuronat; triptorelin; tubulozol hydroclorua; uraxil mu tat; uredepa; vapreotit;
verteporfin; vinblastin sulfat; vincristin sulfat; vindesin; vindesin sulfat; vinepidin
sulfat; vinglycinat sulfat; vinleurosin sulfat; vinorelbin tartrat; vinrosidin sulfat;

vinzolidin sulfat; vorozol; zeniplatin; zinostatin; zorubixin hydroclorua.

Céac chit chéng ung thu khac c6 thé duoc st dung két hop véi hop chét @c ché
Menin-MLL bao gém: 20-epi-1, 25 dihydroxyvitamin D3; 5-etynyluraxil; abirateron;
aclarubixin; acylfulven; adecypenol; adozelesin; aldesleukin; chét d6i khang ALL-TK;
altretamin; ambamustin; amidox; amifostin; axit aminolevulinic; amrubixin; amsacrin;
anagrelit; anastrozol; andrographolit; chét e ché hinh thanh mach khong thuén nghich;
chit d6i khang D; chit d6i khang G; antarelix; protein hinh thai chdng lung 1; khang
androgen, caxinom tuyén tién liét; khang estrogen; khang neoplaston; oligonucleotit a6i
nghia; aphidicolin glyxinat; chit didu bién gen chét té bao theo chwong trinh; chit diéu
hoa su chét t& bao theo chuong trinh; axit apurinic; ara-CDP-DL-PTBA; arginin
deaminaza; asulacrin; atamestan; atrimustin; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosin; din xuét baccatin III; balanol; batimastat; chat débi

khang BCR/ABL; benzochlorin; benzoylstaurosporin; din xuit beta lactam; beta-
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alethin; betaclamyxin B; axit betulinic; chat tc ché bEGF; bicalutamid; bisantren;
bisaziridinylspermin; bisnafit; bistraten A; bizelesin; breflat; bropirimin; budotitan;
buthionin sulfoximin; calcipotriol; calphostin C; dAn xuit camptothecin; canarypox IL-
2; capecitabin; carboxamit-amino-triazol; carboxyamidotriazol; CaRest M3; CARN
700; chét e ché co ngudn gbc tlr sun; carzelesin; chét (rc ché casein kinaza khong thuén
nghich (ICOS); castanospermin; cecropin B; cetrorelix; clorin; cloroquinoxalin
sulfonamidt; cicaprost; cis-porphyrin; cladribin; chét twong tu clomifen; clotrimazol;
collismyxin A; collismyxin B; combretastatin A4; chit tuong tu combretastatin;
conagenin; crambescidin 816; crisnatol; cryptophycin 8; din xuit cryptophycin A;
curacin A; xyclopentanthraquinon; xycloplatam; cypemyxin; cytarabin ocfosfat; yéu td
t& bao hoc; cytostatin, dacliximab; decitabin; dehydrodidemnin B; deslorelin;
dexamethason; dexifosfamit; dexrazoxan; dexverapamil; diaziquon; didemnin B; didox;
dietylnorspermin;  dihydro-5-azaxytidin; 9-dioxamyxin; diphenyl spiromustin;
docosanol; dolasetron; doxifluridin; droloxifen; dronabinol; duocromyxin SA; ebselen;
ecomustin; edelfosin; edrecolomab; eflornithin; elemen; emitefur; epirubixin; epristerit;
chét tuong ty estramustin; chét chu van estrogen; chit d6i khang estrogen; etanidazol;
etoposit phosphat; exemestan; fadrozol; fazarabin; fenretinit; phim anh; filgrastim;
flavopiridol; flezelastin; fluasteron; fludarabin; florodaunorunicin hydroclorua;
forfenimex; formestan; fostriecin; fotemustin; gadolini texaphyrin; gali nitrat;
galocitabin; ganirelix; chét e ché gelatinaza khong thuén nghich; gemcitabin; chét uc
ché khong thuin nghich glutathion; hepsulfam; heregulin; hexametylen bisaxetamit;
hypericin; axit ibandronic; idarubixin; idoxifen; idramanton; ilmofosin; ilomastat;
imidazoacridon; imiquimod; peptit kich thich mién dich; chét trc ché thu thé yéu td tang
truong 1 gidng insulin; chét chu van interferon; interferon; interleukin; iobenguan;
iododoxorubixin; ipomeanol, 4-; iroplact; irsogladin; isobengazol; isohomohalicondrin
B; itasetron; jasplakinolit; kahalalit F; lamellarin-N triaxetat; lanreotit; leinamyxin;
lenograstim; lentinan sulfat; leptolstatin; letrozol; yéu td trc ché bénh bach clu; bach cu
alpha interferon; leuprolit+estrogen+progesteron; leuprorelin; levamisol; liarozol; chét
twong ty polyamin tuyén tinh; peptit disacarit wa béo; hop chat platin wa lipit;
lissoclinamit 7; lobaplatin; lombricin; lometrexol; lonidamin; losoxantron; lovastatin;
loxoribin; lurtotecan; luteti texaphyrin; lysofyllin; peptit ly giai; maitansin; manostatin

A; marimastat; masoprocol; maspin; chét trc ché matrilysin khong thuan nghich; chét tc
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ché metalloproteinaza nén khéng thuin nghich; menogaril; merbaron; meterelin;
methioninaza; metoclopramit; chit Gc ché MIF; mifepriston; miltefosin; mirimostim;
ARN sgi ddi khong khép; mitoguazon; mitolactol; cht trong tyr mitomyxin; mitonafit;
yéu t5 ting trudéng nguyén bao soi mitotoxin-saporin; mitoxantron; mofaroten;
molgramostim; khang thé don dong, gonadotrophin mang dém & nguoi
monophosphoryl lipit A+vich té bao mycobacterium; mopidamol; chét tc ché nhidu
gen khang thubc; liéu phap dua trén chét tic ché nhidu khdi u 1; chit chéng ung thu mu
tat; mycaperoxit B; chiét xut thanh té bao mycobacteria; myriaporon; N-axetyldinalin;
benzamit dugc thé bing N; nafarelin; nagrestip; naloxon+pentazocin; napavin;
naphterpin; nartograstim; nedaplatin; nemorubixin; axit neridronic; endopeptidaza trung
tinh; nilutamit; nisamyxin; chét didu bién oxit nitric; chét chéng oxy héa nitroxit;
nitrullyn;  O6-benzylguanin;  octreotit; okicenon; oligonucleotit; onapriston;
ondansetron; ondansetron; oracin; chit cam Ung xytokin duong ubng; ormaplatin;
osateron; oxaliplatin; oxaunomyxin; palauamin; palmitoylrhizoxin; axit pamidronic;
panaxytriol; panomifen; parabactin; pazeliptin; pegaspargaza; peldesin; pentosan
polysulfat natri; pentostatin; pentrozol; perflubron; perfosfamit; ruou perilylic;
phenazinomyxin; phenylaxetat; chét trc ché phosphataza khong thuén nghich; picibanil;
pilocarpin hydroclorua; pirarubixin; piritrexim; placetin A; placetin B; chét tc ché hoat
hoa plasminogen; phirc hop platin; hop chét platin; phitc hop platin-triamin; porfime
natri; porfiromyxin; prednison; propyl bis-acridon; prostaglandin J2; chit tc ché
proteasom khong thuin nghich; chét diéu bién mién dich gbc protein A; chét e ché
protein kinaza C; chét e ché protein kinaza C khong thuan nghich, microalgal; chat trc
ché protein tyrosin phosphataza khong thuén nghich; chét trc ché purin nucleosit
phosphorylaza khong thuan nghich; purpurin; pyrazoloacridin; thé lién hop hemoglobin
polyoxyetylerie pyridoxyl hoa; chit dbi khang raf; raltitrexed; ramosetron; chét trc ché
ras farnesyl protein transferaza khong thuén nghich; chét tre ché ras khong thuan nghich;
chit e ché ras-GAP; reteliptin demetyl hoa; rheni Re 186 etidronat; rhizoxin; ribozym;
RII retinamit; rogletimit; rohitukin; romurtit; roquinimex; rubiginon Bl; ruboxyl;
safingol; saintopin; SarCNU; sarcophytol A; sargramostim; chit m6é phong Sdi 1;
semustin; chat trc ché c6 ngudn gbc 130 héa 1; oligonucleotit c6 nghia; chét trc ché truyén
tin hiéu khong thuan nghich; chit diéu bién truyén tin hiéu; protein lién két khang

nguyén mach don; sizofiran; sobuzoxan; natri borocaptat; natri phenylaxetat; solverol;
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protein lién két somatomedin; sonermin; axit sparfosic; spicamyxin D; spiromustin;
splenopentin; spongistatin 1; squalamin; chét tc ché té bao gbc; chét trc ché phan chia
té bao gbc khong thuén nghich; stipiamit; chét (rc ché stromelysin khong thuan nghich;
sulfinosin; chat dbi khang peptit vin mach duong rudt siu hoat dong; suradista;
suramin; swainsonin; glycosaminoglycan tbng hop; talimustin; tamoxifen methiodide;
tauromustin; tazaroten; tecogalan natri; tegafur; telurapyryli; chét tc ché khong thuéan
nghich telomeraza; temoporfin; temozolomit; teniposit; tetraclorodecaoxit; tetrazomin;
thaliblastin; thiocoralin; thrombopoietin; chit md phong thrombopoietin; thymalfasin;
chit chii van thu thé thymopoietin; thymotrinan; hocmon kich thich tuyén giap; thiée
etyl etiopurpurin; tirapazamin; titanocen biclorua; topsentin; toremifen; yéu t6 té bao
gbc toan ning; chat @c ché dich ma khong thuan nghich; tretinoin; triaxetyluridin;
triciribin; trimetrexat; triptorelin; tropisetron; turosterit; chit tc ché tyrosin kinaza
khong thuén nghich; tyrphostin; chat rc ché UBC khong thuan nghich; ubenimex; yéu
t6 tc ché tang trudng co ngudn gbc tir niéu dao; chét d6i khang thu thé urokinaza;
vapreotit; variolin B; h¢ théng vecto, liéu phap gen héng cau; velaresol; veramin; verdin;
verteporfin; vinorelbin; vinxaltin; vitaxin; vorozol; zanoteron; zeniplatin; zilascorb; va

chét kich thich zinostatin.

Tuy nhién, cac chét chéng ung thu khac c6 thé duoc st dung két hop véi hop
chét trc ché Menin-MLL bao gom chét alkyl hoa, chét chéng chuyén hoa, san pham tu
nhién hodc hocmon, vi dy, nito mu tat (vi du, mecloroetamin, xyclophosphamit,
chlorambuxil, v.v.), alkyl sulfonat (vi du, busulfan), nitrosoure (vi du, carmustin,
Jomusitn, v.v.) hodc triazen (decarbazin, v.v.). Vidu vé chét chong chuyén héa bao gdm
nhung khong gi6i han ¢ chét twong tu axit folic (vi du, methotrexat) hodc chat tuong tu
pyrimidin (vi duy, cytarabin), chét twong tu purin (vi du, mercaptopurin, thioguanin,

pentostatin).

Vi du v& cac san phém tu nhién hitu ich két hop v6i hop chét (tc ché Menin-MLL
bao gbm nhung khong gi¢i han ¢ vinca alkaloit (vi du, vinblastin, vincristin),
epipodophylotoxin (vi du, etoposit), khang sinh (vi du, daunorubixin, doxorubixin,
bleomyxin), enzym (vi du, L-asparaginaza) hodc chét cai bién phan tng sinh hoc (vi du,
interferon alpha).

Vi du v& céc cht alkyl hoa c6 thé dugce st dung két hop voi hop chét e ché

Menin-MLL bao gbém, nhung khong gi6i han ¢, nito mu tat (vi du, mecloroetamin,
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xyclophosphamit, clorambuxil, meiphalan, v.v.), etylenimin va metylmelamin (vi duy,
hexamethlymelamin, thiotepa), alkyl sulfonat (vi du, busulfan), nitrosoure (vi du,
carmustin, lomusitn, semustin, streptozocin, v.v.), hodc triazen (decarbazin, v.v.). Vidu
vé chét chbng chuyén héa bao gdm, nhung khong gi6i han & chét tuong tur axit folic (vi
du, metotrexat) hodc chét twong tu pyrimidin (vi dy, florouraxil, floxouridin, cytarabin),

chét tuong tu purin (vi du, mercaptopurin, thioguanin, pentostatin).

Vi du vé hocmon va chit dbi khang hitu ich khi két hop véi hop chét wc ché
Menin-MLL bao gém, nhung khong gidi han o, adrenocorticosteroit (vi du, prednison),
progestin (vi du, hydroxyprogesteron caproat, megestrol axetat, medroxyprogesteron
axetat), estrogen (vi du, diethlystilbestrol, ethinyl estradiol), cht khang estrogen (vi du,
tamoxifen), androgen (vi du, testosteron propionat, fluoxymesteron), chit khang
androgen (vi du, flutamit), chéit tuong tuy hocmon giai phong gonadotropin (vi du,
leuprolit). Cac chét khac c6 thé duoc st dung trong cac phuwong phéap va duge pham
dugc md ta & day dé diéu tri hodc phong ngtra bénh ung thu bao gbm phirc hop phéi hop
platin (vi du, cisplatin, carboblatin), antracenedion (vi du, nlitoxantron), ure duoc thé
(vi dy, hydroxyure), dAn xuit metyl hydrazin (vi du, procarbazin), chét e ché vo thugng

than (vi du, mitotan, aminoglutethimit).

Vi du vé céc chét chéng ung thu hoat dong bang cach ngdn chin céc té bao ¢ pha
G2-M do cac vi bng 6n dinh va c6 thé duge st dung két hop véi hop chét trc ché Menin-
MLL bao gébm nhung khdng giéi han cac loai thudc dugc ban trén thi truong sau day va
céc loai thudc dang duge phat trién: Erbulozol (con dugc goi 1a R-55104), Dolastatin 10
(con dugc goi 1a DLS-10 va NSC-376128), Mivobulin isethionat (con dugc goi 1a CI-
980), Vincristin, NSC-639829, Discodermolit (con dugc goi la NVP-XX-A-296), ABT-
751 (Abbott, con dugc goi 1a E-7010), Altorhyrtin (ching han nhu Altorhyrtin A va
Altorhyrtin C), Spongistatin (ching han nhu Spongistatin 1, Spongistatin 2, Spongistatin
3, Spongistatin 4, Spongistatin 5, Spongistatin 6, Spongistatin 7, Spongistatin &, va
Spongistatin 9), Cemadotin hydroclorua (con dugc goi la LU-103793 va NSC-D-
669356), Epothilon (ching han nhu Epothilon A, Epothilon B, Epothilon C (con dugc
goi 1a desoxyepothilon A hodc dEpoA), Epothilon D (con duge goi 1a KOS-862, dEpoB,
va desoxyepothilon B ), Epothilon E, Epothilon F, Epothilon B N-oxit, Epothilon A N-
oxit, 16-aza-epothilon B, 21-aminoepothilon B (con dugc goi la BMS-310705), 21-
hydroxyepothilon D (con duge goi la Desoxyepothilon F va dEpoF), 26-
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fluoroepothilon), Auristatin PE (con dugc goi la NSC-654663), Soblidotin (con duoc
goi 1a TZT-1027), LS-4559-P (Pharmacia, con dugc goi la LS-4577), LS-4578
(Pharmacia, con dugc goi la 1L.S-477-P), 1.S-4477 (Pharmacia), LS-4559 (Pharmacia),
RPR-112378 (Aventis), Vincristin sulfat, DZ-3358 (Daiichi), FR-182877 (Fujisawa,
con duoc goi 14 WS-9885B), GS-164 (Takeda), GS-198 (Takeda), KAR-2 (Hungarian
Academy of Sciences), BSF-223651 (BASF, con dugce goi 1a ILX-651 va LU-223651),
SAH-49960 (Lilly/Novartis), SDZ-268970 (Lilly/Novartis), AM-97 (Armad/Kyowa
Hakko), AM-132 (Armad), AM-138 (Armad/Kyowa Hakko), IDN-5005 (Indena),
Cryptophycin 52 (con dugc goi la LY-355703), AC-7739 (Ajinomoto, con dugc goi la
AVE-8063A va CS-39.HCI), AC-7700 (Ajinomoto, con dugc goi la AVE-8062, AVE-
8062A, CS-39-L-Ser.HCI, va RPR-258062A), Vitilevuamide, Tubulysin A,
Canadensol, Centaureidin (con duge goi 1a NSC-106969), T-138067 (Tularik, con dugc
goi 1a T-67, TL-138067 va TI-138067), COBRA-1 (Parker Hughes Institute, con dugc
goi 1a DDE-261 va WHI-261), H10 (Kansas State University), H16 (Kansas State
University), Oncocidin Al (con dugc goi la BTO-956 va DIME), DDE-313 (Parker
Hughes Institute), Fijianolide B, Laulimalide, SPA-2 (Parker Hughes Institute), SPA-1
(Parker Hughes Institute, con duge goi 1a SPIKET-P), 3-TAABU (Cytoskeleton/Mt.
Sinai School of Medicine, con dugc goi 1a MF-569), Narcosine (con dugc goi la NSC-
5366), Nascapine, D-24851 (Asta Medica), A-105972 (Abbott), Hemiasterlin, 3-
BAABU (Cytoskeleton/Mt. Sinai School of Medicine, con dugc goila MF-191), TMPN
(Arizona State University), Vanadocene axetylacetonat, T-13 8026 (Tularik), Monsatrol,
Inanocine (con dugc goi 1la NSC-698666), 3-1AABE (Cytoskeleton/Mt. Sinai School of
Medicine), A-204197 (Abbott), T-607 (Tuiarik, con duoc goi 1a T-900607), RPR-
115781 (Aventis), Eleutherobin (ching han nhu Desmetyleleutherobin,
Desaetyleleutherobin, Isoeleutherobin A, va Z-Eleutherobin), Caribacoside,
Caribaeolin, Halichondrin B, D-64131 (Asta Medica), D-68144 (Asta Medica),
Diazonamide A, A-293620 (Abboit), NPI-2350 (Nereus), Taccalonolide A, TUB-245
(Aventis), A-259754 (Abbott), Diozostatin, (-)-Phenylahistin (con dugce goi 1a NSCL-
96F037), D-68838 (Asta Medica), D-68836 (Asta Medica), Myoseverin B, D-43411
(Zentaris, con dugc goi 1a D-81862), A-289099 (Abbott), A-318315 (Abbott), HTI-286
(con dugc goi la SPA-110, muébi trifluoroaxetat) (Wyeth), D-82317 (Zentaris), D-82318
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(Zentaris), SC-12983 (NCI), Resverastatin phosphate natri, BPR-OY-007 (National
Health Research Institutes), va SSR-250411 (Sanofi).

Khi dbi twong dang mac phai hodc ¢6 nguy co méc chung r6i loan huyét khéi tic
mach (vi dy, dot quy), dbi turong <6 thé duge didu trj bang hop chat tc ché Menin-MLL
két hop bat ky v6i mot hogc nhiéu chit chéng huyét khdi tic mach khac. Vi du vé cac
chit chéng huyét khéi téc mach bao gdm, nhung khong gidi han bat ky chét nao saﬁ
day: chat lam tan huyét khdi (vi du, alteplaza anistreplaza, streptokinaza, urokinaza hodc
chit hoat hoa plasminogen md), heparin, tinzaparin, warfarin, dabigatran (vi du,
dabigatran etexilat), chét e ché yéu t6 Xa khong thuan nghich (vi du, fondaparinux,
draparinux, rivaroxaban, DX-9065a, otamixaban, LY517717 hodc YM150), ticlopidin,
clopidogrel, CS-747 (prasugrel, LY640315), ximelagatran hodc BIBR 1048.

Kit/San pham san XUt

Pé str dung trong cdc ung dung diéu tri dugc mo ta & day, kit va san phim san
xuét cling duge mo ta & ddy. Cac kit nhu vy c6 thé bao gdm chit mang, bao géi hodc
vat chira dugc chia ngdn dé nhan mot hoic nhiéu vat chtra nhu lo, éng va cac vat tuong
tw, mdi vat chira trong s6 (céc) Vat chira bao gdbm mét trong cac b0 phén riéng biét dugc
str dung theo phwong phép dugc md ta ¢ day. Cac vat chira thich hop bao gbm, vi du,
chai, lo, 6ng tiém va 6ng nghiém. Cac vat chira co thé duoc tao ra tir nhiéu loai vét liéu

nhu thuy tinh hodc nhya.

Céc san pham san xuét duge cung cdp & day c6 chira vat liéu dong goi. Vat liéu
dong goi dé st dung trong dong gbi san pham dugc pham d nguoi co hiéu biét trung
binh trong linh vue k¥ thuat biét r6. Xem, vi du, patent M s6 5,323,907, 5,052,558 va
5.033,252. Vi du v& vat lidu dong goi dugc phdm bao gdm, nhung khong gi6i han, vi,
chai, 6ng, 6ng hit, bom, tui, lo, vét chua, 6ng tiém, chai va bat ky vat li¢u dong goi nao
phu hop v6i ché phdm da chon ciing nhu phuong thire st dung va diéu tri du dinh. Mot
loat cac ché pham chira cac hop chét va thanh phan duoc dé xuét & day duoc coi 1a cac
phuong phap diéu tri da dang cho bénh, r6i loan hodc tinh trang bénh bat ky ma c6 loi
nh& e ché menin, hodc trong d6 menin la chét trung gian hodc chét giy ra cac triéu
chirng hodc nguyén nhan.

Vi du, (céc) vat chira c6 thé bao gém mot hodc nhiéu hop chét dugc md ta & day,

tuy y & trong dugc pham hodc két hop voi chét khac nhu duoc boc 19 ¢ day. (Cac) vat

131



47459 132/261

chira ty ¥ c6 cong tiép can vo trung (vi dy, vt chira c6 thé 1a tai dung dich truyén tinh
mach hodc Io cé nut ¢co thé xuyén qua bang kim tiém dudi da). Céc kit nay tuy y bao
gém hop chét ¢6 mo ta hodc nhan nhan dang hodc hudng dan lién quan dén viéc sir dung

no trong cac phuong phap duge md ta & day.

Kit thuong c6 thé bao g6m mat hodc nhiéu vat chia bd sung, mdi vat chita véi
mot hodc nhiéu vat liéu khac nhau (nhu thudc tha, tuy chon ¢ dang dam dic va/hodc
thiét bi) mong mudn tir quan diém thuong mai va ngudi st dung d6i voi viee st dung
ho‘p‘chét duge mo ta & day. Cac vi du khong gidi han vé céc vat liéu nay bao gdm nhung
khong gidi han & chit dém, chét pha lodng, bd loc, kim ti€m, 6ng tiém; chét mang, bao
bi, vat chira, 1o va/hodc 6ng liét ké noi dung va/hodc hudng dan s dung va to gai trén

bao bi kém theo hudng dan sit dung. Mot bd hudng din thuong cling s& dugc bao gdm.

Nhin c¢6 thé dugc gén trén hodc lién két v6i vat chira. Nhan ¢6 thé ¢ trén vat chua
khi céc chit cai, sd hodc ky tu khac tao thanh nhan dliqc gén, dac hoac khac vao vat
chtra; nhan co thé duoc lién két v4i vat chtra khi no nam trong vat hhafm hoac vat mang
ma ciing chira vat chira, vi du nhu to gai bao go6i. Nhén co thé dugc su dung dé éhi ra
ndi dung s€ dugc st duhg cho mot ing dung diéu tri cu thé. Nhan cling c6 thé chi ra
hudéng dAn st dung chit chira bén trong, chang han nhu trong cac phuong phap duoc
md ta ¢ day.

Theo cac phuong an nhét dinh, duoc phdm c6 thé duoc trinh bay & dang goi hodc
thiét bi phan phéi c6 thé chira mot hoic nhiéu dang lidu don vi chira hop chat dugc dé
xudit & day. Vi du, g6i ndy c6 thé chira 14 kim loai hogc nhua, chang han nhu vi. Thiét bi
déng g6i hogc phan phdi c6 thé kém theo hudng dén sir dung. Goi hodic thiét bi phan
phéi cling c6 thé kém theo luu y di kém véi vat chira theo mau do co qlian nhé nudc
quén ly viéc san xudt, st dung hodc ban dugc pham quy dinh, Tuu y nay thé hién sy chép
thudn ctia co quan do dbi v6i dang thube diing cho nguoi hodc ding trong tha y. Vi dy,
lvuy d6 c6 thé 1a nhan mac duoc Cuc Quan ly Thuc pham va Duoc pham Hoa K}‘/ phé
duyét cho thubc ké don hodc to gai san phdm da duge phé duyét. Duge pham chtra hop
chét dugc dé xuét & day dugc bao ché trong chit mang duoc phém tuong thich cling co
thé duoc didu ché, duoc dit trong vat chira thich hop, va duge dén nhan dé diéu tri tinh

trang dugc chi dinh.
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Céc vi du cu thé va khong gi¢i han sau day dugc hi€u 1a chi mang tinh minh hoa,

va khong gidi han sang ché theo bat ky cach nao. Néu khong can giai thich thém, ngudi

¢6 hiéu biét trung binh trong linh vyc k¥ thuat nay duoc cho la dua trén phan mo ta &

day, c6 thé st dung sang ché ¢ muc toi da. Tat ca cong bd duge trich dan & day dugc

dua vao day béng cach vién dan toan bo. Khi tham khdo mot URL hodc ma dinh danh

ho#c dia chi khéc, can phai hiéu ring mi dinh danh d6 c6 thé thay ddi va thong tin cu

thé trén internet c6 thé dén va di, nhung thong tin twong duong co6 thé duoc tim thay

bang céch tim kiém trén internet. Viéc tham khao dé chimg minh tinh sin c6 va phd bién

cong khai cua thong tin do.

Céc vi du duéi day cling nhu trong toan by sang ché nay, cac tu viét tit sau day

déu c6 nghia nhu sau. Néu khong duoc dinh nghia, cac thudt ngit nay c6 nghia thong

thuong duoc chép nhan.

aq

Boc
-BuOH
DCE
DCM
DIAD
DIEA hoac DIPEA
DMAP
DMF
DMSO
ESI

EA

g
HCI

nudc
tert-butyloxycacbonyl
butanol béc ba
1,2-diclor0étan

diclorometan

diisopropyl azodicarboxylat

N,N-diisopropyletylamin
dimetylaminopyridin
dimetylformamit
dimetylsulfoxit

ion hoa phun dién tir

etyl axetat

gam

hydro clorua
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sdc ky long hiéu ning cao
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cdng hudng tr hat nhan proton
ruou isopropylic

kali axetat

sdc ky long khdi phd

mol

axetonitril

metanol

miligam

phut

mililit

milimolar

milimol

nhiét d0 nong chay

khéi phd

ty 18 khéi lwong trén dién tich
binh thuong

N-iodosuxinimit

nanomol

nanomet
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[1,1'-Bis(diphenylphosphino)feroxen]diclorop aladi(IT)

ete dau mo

benzotriazol-1-yl-oxytripyrolidinophosphoni

hexaflophosphat
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quant. = dinh lugong

RP = pha dao

rt hodc r.t. = nhiét do trong phong
Sat. = bao hoa

TEA = trietylamin

TFA = axit trifloroaxetic

ne = microlit

UM = micromol

Quy trinh téng hop chung
2
\/O | X Br \/O | XN CYH_BOC

C 2
~0 X7V NH,

mcy )Hi |
O N~ 9
N~ REC R

i ke ey g . i

trong d6 Cy, Cy% L, R%, R% R, va R® nhu duge mo ta ¢ day.

Quy trinh tdng hop chung cho hop chét trung gian 3A va/hodc SA

7N
N /J—NH
=

(2
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Quy trinh chung dé diéu ché hop chét trung gian 3A-

NH N
( //
N \
N// N O—) 2A N L NH
L NH \ / I
cl = | n-butanol < >
O
1A 3A

Vao dung dich cua morpholin (3,12 g, 35,7 mmol, 3,15 mL, 2 duong lugng) duoc
phan ung véi hop chét trung gian 1A (5,00 g, 17,8 mmol, 1 duong luong) trong n-
butanol (25,0 mL) & nhiét do 100°C trong 12 gid. Mau cua dung dich tré thanh mau
trang. TLC (Diclorometan/Metanol = 10/1, R = 0,60) da chi ra nguyén li€u ban dau
dugc tiéu thy hoan toan. Hdn hop phan tng dugce pha loang véi H2O (200,0 mL) va
duoc chiét véi EtOAc (100,0 mL x 3). Cac 16p hitu co két hop dugc rra béng nude mudi
(100,0 mL), dugc lam kho trén Na;SOs, duoc loc va dugc o dudi ap suit giam dé tao
ra cin. Hop chit dugc st dung cho budce tiép theo ma khong can tinh ché thém. NMR
cho thiy hop chit trung gian 3A (5,08 g, 15,3 mmol, hi¢u suét 86,0%) thu dugc la chét

rdn mau trang.

Quy trinh chung dé diéu ché hop chét trung gian SA-

¥ | ) /4
N \\;}““‘?\;IH B “NH, M :}""‘NH
N = NS
() KoCO4, dioxan |, HyO VAR |
* 4 T
eyt Pd(dppfiCl g N,
3A 54

Dung dich cta axit (4-aminophenyl)boronic (2,49 g, 18,1 mmol, 1,5 duong
luong), hop chét trung gian 3A (4,00 g, 12,1 mmol, 1 duong luong) va KoCO;3 (10,0 g,
72,7 mmol, 6 duong lugng) trong dioxan (20,0 mL) va H>O (4,00 mL) dugce khir khi
bang argon 30 phut va xyclopentyl(diphenyl)phosphan;dicloropaladi;sét (886,5 mg,
1,21 mmol, 0,1 duong lugng) dugc bd sung vao binh phan tng. Hon hop dugc hdi luu
& nhiét @6 100°C trong 12 gid. Mau séc cta dung dich tré thanh mau den. TLC
(Diclorometan/Metanol = 10/1, R¢ = 0,57) da chi ra nguyén li¢u ban dau dugc tidu thu
hoan toan. Hn hop phan tng dugc pha loang voi H20 (300,0 mL) va dugc chiét véi
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EtOAc (300,0 mL x 3). Céc 16p hitu co két hop dugc rira bing nuée mudi (300,0 mL),
duoc 1am kho trén NaxSO4, dugce loc va duogc cd dudi ap suét giam dé tao ra can. Can
duoc tinh ché bing sic ky cot (SiOy, ete dau mé/etyl axetat = 50/1 dén 5/1) hop chét

trung gian 5A (3,00 g, 10,1 mmol, hi¢u sut 83,8%) thu duogc la chét rin mau tréng.
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Hop chit 1

Quy trinh chung dé diéu ché hop chat trung gian 3 -
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HN\:\\
_Boc
Ci NO, 2 N

b TN

N O
- NaHCO;, DMSO
= N

1 3

Hon hop ctia hop chét trung gian 1 (11,0 g, 69,3 mmol, 1 duong lugng), hop chét
trung gian 2 (21,7 g, 104,0 mmol, 1,5 duong luong, HCI) va NaHCOs (14,5 g, 173,4
mmol, 6,75 mL, 2,5 duong lugng) trong DMSO (100,0 mL) dugc khuéy & nhiét do 70°C
trong 16 gio. TLC (ete diu mo/etyl axetat = 1/1, Re = 0,24) chi ra nguyén li¢u ban dau
dugc tiéu thu hoan toan. Cac hdn hop phén tng duge két hop, va sau do duoc pha lodng
v&i H20 (50,0 mL) va duoc chiét véi EtOAc (20,0 mL x 3). Céc 16p hitu co két hop
duoc rira bing 1,0 (50,0 mL x 5) va nude mubi (20,0 mL), duge lam kho trén NaxSOs,
duoc loc va dugc cd dudi ap sudt gidm dé tao ra can. Cin dugce tinh ché bang sic ky cot
(SiO, ete dau md/etyl axetat =20/1 dén 1/1). Hop chét trung gian 3 (15,0 g, 50,9 mmol,

hiéu suét 73,4%) duoc thu dudi dang chét rin mau vang.
I'H NMR : MeOD Varian Y 400MHz

8,07 (d, J = 5,7 Hz, 1H), 7,19 (d, J = 2,2 Hz, 1H), 6,66 (dd, J = 2.2, 5.7 Hz, 1H),
4,60 (brs, 1H), 4,37 (t, T = 8,2 Hz, 2H), 3,93 (dd, T = 5,6, 8,5 Hz, 2H), 1,45 (s, 9H)

Quy trinh chung dé didu ché hop chét trung gian 4 —

N
\E\ Pd/C Y\
N NO N

AN 2
| I\/IeOH
_N ; _N

3 4

B& sung Pd/C (5,00 g, do tinh khiét 10%) trong N2 vao dung dich ctia hop chét
trung gian 3 (13,0 g, 44,1 mmol, 1 duong luong) trong MeOH (80,0 mL). Huyén phi
duogc khir khi trong chén khong va dugc thdi bang H, nhiéu 1an. Hon hop dugc khudy
trong Ha (50 psi) & nhiét d6 25°C trong 2 gio. TLC (Diclorometan/Metanol = 10/1, Rr =

0,24) chira chét phéan tng 1 duoc tiéu thy hoan toan va didm méi duge tao ra. Hon hop
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phan ung dugc loc va dich loc duoc ¢cd dé tao ra can. Cin dugce rira béng DCM/EtOAc
=1/2 (100,0 mL). Hop chét trung gian 4 (8,00 g, 30,2 mmol, hi¢u suét 68,5%) thu duoc
14 chét rén mau tring.

'H NMR : DMSO Varian S 400MHz

7,55 (d, J = 5,7 Hz, 2H), 5,65 (dd, J = 1,8, 5,7 Hz, 1H), 5,43 (s, 2H), 5,36 (d, ] =
1,5 Hz, 1H), 4,34 - 4,45 (m, 1H), 4,02 (t, ] = 7,6 Hz, 2H), 3,53 - 3,60 (m, 2H), 1,38 (s,
9H)

Quy trinh chung dé didu ché hop chét trung gian 5 —

NN N
~/ NH N/\\
N — N
= H
] (> e
N
Y N * e OJ ? N
H2 : -
X
| TEA.DMAP, THF N/Z( J
N H NTX
~ H
|
N/Boc
4 5 H

Bd sung K»COs (1,40 g, 10,1 mmol, 3 duong luong) & nhiét do 25°C vao dung
dich cta hop chét trung gian 5 (1,00 g, 3,39 mmol, 1 duong luong) trong THF (30,0
mL). Sau 30 phut, phenyl cacbonocloridat (636,1 mg, 4,06 mmol, 508,9 uL, 1,2 duong
luong) dugc bd sung vao phan tmg. Sau do, phan ing duoc khudy & nhiét do 25°C trong
2 gio. Sau do, hop chét trung gian 4 (894,9 mg, 3,39 mmol, 1 duong lugng), TEA (1,71
g, 16,9 mmol, 2,36 mL, 5 duong luong) va DMAP (206,8 mg, 1,69 mmol, 0,5 duong
luong) duge bd sung vao phan ang. Phan tmg dugc khudy ¢ nhiét do 50°C trong 12 gio.
L.CMS cho thiy phan tng nay khong hoan toan, nhung hop chét trung gian mong mudn
duoc phat hién bai LCMS. Phan (mg nay duoc cod dé tao ra can. Can dugc tinh ché béng
HPLC diéu ché (cot: Phenomenex luna CI8 250*50mm*10 um; pha dong:
[nu6c(0,1%TFA)-ACN];B%: 10%-40%,18 phut). Hop chét trung gian 5 (230,0 mg,
38,7 umol, hiéu suit 9,7%, TFA) dugc thu dudi dang chét ran mau trdng nhat.

Quy trinh chung dé diéu ché hop chét trung gian 6-
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B sung HCl/dioxan (4 M, 10,0 mL, 139,9 duong lugng) vao dung dich cua hop
chét trung gian 5 (200,0 mg, 285,8 umol, 1 duong luong, TFA) trong MeOH (5,00 mL),
sau d6 phan tmg dugc khudy & nhiét do 25°C trong 2 gio. LCMS cho thiy phan tng
duoc hoan thanh va hop chét trung gian mong mubn duge phat hién boi LCMS. Phan
ung nay dugc cd dé tao ra cin ma khong can tinh ché. Hop chét trung gian 6 (160,0 mg,

tho, HCI) dugc thu dudi dang chét rin mau nau.

Quy trinh chung dé didu ché hop chat 1-
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Vao dung dich cua hgp chét trung gian 6 (140,0 mg, 288,3 umol, 1 duong lugng),
prop-2-enoyl clorua (31,3 mg, 346,0 umol, 28,2 ul, 1,2 duong luong), va TEA (87,5
mg, 865,0 umol, 120,4 ul, 3 duong lugng) trong DCM (3,00 mL) duogc khuéy & nhiét
dd 25°C trong 1 gio. LCMS cho thdy phan ting khong hoan toan, nhung hop chét trung
gian mong muén dugc phat hién béi LCMS. Phan tng nay dugc cd dé tao ra cin. Can
dwoc tinh ché bing HPLC didu ché (cot: Luna C18 100*30 Su; pha dong:
[nu6c(0,2%FA)-ACN];B%: 1%-22%,15 phut). Hop chit trung gian 1 (17,0 mg, 30,4
umol, 10,5% hiéu sudt, do tinh khiét 96,5%) dugc thu dudi dang chét rén mau tring
nhat.

'H NMR : DMSO Varian Y _400MHz

12,17 (s, 1H), 11,49 - 11,54 (m, 1H), 11,35 (s, 1H), 9,24 (s, 1H), 8,83 (br d, J =
7.1 Hz, 1H), 8,12 - 8,18 (m, 1H), 7,92 (d,J =5.7 Hz, 1H), 7,85 (d, 7= 8,6 Hz, 1H),7.83-
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7.88 (m, 1H), 7,58 (d, J = 8,8 Hz, 2I), 7,08 (s, 1H), 6,28 (brs, 1H), 6,13 - 6,19 (m, 2H),
5.62 - 5,69 (m, 1H), 4,71 (br d, T = 7,1 Hz, 1H), 4,24 (br s, 2H), 3,87 (br d, ] = 4,9 Hz,
4H), 3,75 (br d, ] = 4,6 Hz, 6H)
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Quy trinh chung dé diéu ché hop chat trung gian 2 -
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Br N7 B N OFt
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Hon hop cua hop chét trung gian 1 (20,0 g, 116,2 mmol, 1 duong lugng), dietyl
cacbonat (17,8 g, 151,1 mmol, 18,3 mL, 1,3 duong lugng), LDA (2 M, 145,3 mL, 2,5
duong luong) trong THF (100,0 mL) dugc khir khi va dugc thdi bang N» 3 lan, va sau
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d6 hdn hop duge khudy & nhiét dd -70-25°C trong 4 gio trong khi Na. TLC (ete dau
mo/etyl axetat = 3/1, Re= 0,68) cho thay phan tmg dugc hoan thanh. Hdn hop phéan ung
dugc chia tach gitta H2O (100,0 mL) va EtOAc (250,0 mL). Pha hitu co duoc tach ra,
duoc raa bﬁmg nuée mudi, dugc lam kho trén NapSO4, dugce loc va duge ¢d dudi ap suét
giam dé tao ra can. Can duoc tinh ché béng sic ky silicagel dugc rua giai béng ete dau
mo/etyl axetat = 3/1 dén 0/1. Hop chét trung gian 2 (18,0 g, 73,7 mmol, hi¢u sudt 63,4%)

duoc thu du6i dang chat 16ng mau vang.

Quy trinh chung dé didu ché hop chat trung gian 4 -

BocHN .
G SN0
SN0 |
| | - BocHN pZ
_ N OEt
Br OEt
2 4

Hon hop cta hop chét trung gian 2 (10,0 g, 40,9 mmol, 1 duong hrc_mg), hop chat
‘trung gian V3 (8,21 g, 40,9 mmol, 1 duong lugng), K2COs3 (5,66 g, 40,9 mm_ol,‘ 1 duong
lugng) trong DMF (50,0 mL) dugc khit khi va duoc th6i bang N> 3 lan, va sau do hdn
hop duogc khudy & nhiét d§ 120°C trong 16 gio trong khi N». TLC (ete ddu mo/etyl axetat
=0/1,R¢=10,79) cho fhéy phan trng duoc hoan thanh. Hon hop phan tng dugc chia tich
gitta H,O (100,0 mL) va EtOAc (500,0 mL). Pha hitu co dugc tach ra, duoc rira béng
nudc mﬁéi, duoc lam kho trén NaxSOs, duoc loc va duge cd dudi ap suét giam dé tao ra
can. Céan dugc tinh ché bing sic ky silicagel dugc rua giai bang ete dau md/etyl axetat
= 0/1. Hop chét trung gian 4 (10,0 g, 27,5 mmol, hi¢u suét 67,1%) duoc thu dudi dang

diu mau nAu.
ITH NMR : CDCl; 400 MHz

$.17 (d, J= 6,1 Hz, 1H), 6,66 (d, /= 2,3 Hz, 1H), 6,59 (dd, J=2,3, 5.9 Hz, 1H),
470 (br d, J = 5,7 Hyz, 1H), 4,16 (q, J = 7,1 Hz, 2H), 3,68 (s, 2H), 3,41 (br d, J= 11,6
Hz, 1H), 3,08 - 3,20 (m, 1H), 3,02 (br dd, J = 7.5, 11,5 Hz, 1H), 2,11 (br's, 1H), 191 (br
4. J= 4.4 Hz, 1H), 1,71 - 1,80 (m, 1H), 1,64 (dtd, J= 4,2, 8,8, 13,2 Hz, 1H), 1,47 - 1,56
(m, 2H), 1,43 (br s, 9H), 1,21 - 1,27 (m, 3H)

Quy trinh chung dé didu ché hop chét trung gian 5 -
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HCI/EtOAc

BocHN ~ H,N
¢ N~ N OEt > 2 N OEt
N EtOAc

B4 sung HCI/EtOAc (4 M, 376,9 uL) vao dung dich ctia hop chét trung gian 4
(5,00 g, 13,7 mmol, 1 duong luong) trong EtOAc (25 mL). Hon hop duge khudy & nhiét
d6 25°C trong 1 gio. TLC ( Diclorometan/Metanol = 10/1, R = 0,03) cho thdy phan ting

dugc hoan thanh. Hon hop phéan tmg duoc ¢d dudi ép sudt giam dé loai bé EtOAc. Cdn
duoc pha lodng voi H2O (50,0 mL) va duge chiét véi EtOAc (50,0 mL x 3). Cac 16p hitu
co két hop duoc rira bé‘mg nuéc mudi, duoc 1am kho trén NaxSOs, dugc loc va duge ¢d
dudi 4p suat giam dé tao ra can ma khong cin tinh ché. Hop chat trung gian 5 (4,00 g,
tho) dugc thu dudi dang chét rin mau nau.

'H NMR : MeOD 400 MHz

8,18 (d, J=17,3 Hz, 1H), 7,27 (d, J= 2,8 Hz, 1H), 7,20 (dd, /= 3,0, 7.4 Hz, 1H),
4,27 - 4,34 (m, 1H), 4,23 (q, J=7,1 Hz, 2H), 3,99 (s, 2H), 3,42 - 3,50 (m, 2H), 2,23 (td,
J=4,1, 83 Hz, 1H), 1,94 - 1,99 (m, 1H), 1,73 - 1,86 (m, 2H), 1,29 (t, /= 7.1 Hz, 3H),
1,24 (t, J=17,2 Hz, 2H)

Quy trinh chung dé didu ché hop chat trung gian 6 -
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6

B sung TEA (1,54 g, 15,19 mmol, 2,11 mL, 2 duong lugng), axit but-2-ynoic
(638,5 mg, 7,59 mmol, 1 duong luong) va HATU (3,00 g, 7,90 mmol, 1,04 duong

luong) vao dung dich ctia etyl hop chét trung gian 5 (2,00 g, 7,59 mmol, 1 duong lugng)
trong DCM (14,0 mL). Hoén hop duge khudy & nhiét do 25°C trong 4 gio. TLC (
Diclorometan : Metanol = 10 : 1, R¢= 0,55) cho théy phan tng duoc hoan thanh. Hdn
hop phan tng duge chia tich gilta HoO (10,0 mL) va EtOAc (30,0 mL). Pha hitu co

duoc tach ra, duge rira bang nuéc mudi, dugce lam khé trén NaSOs, duge loc va duge
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cd duéi 4p suét giam dé tao ra can ma khong can tinh ché. Hop chét trung gian 6 (1,50

g, tho) duoc thu dudi dang gdbm mau nau.
'H NMR : DMSO 400 MHz

8,74 - 8,69 (m, 1H), 8,23 (d, J="7,3 Hz, 1H), 7,20 (br s, 1H), 7,08 (br d, J=5,7
Hz, 1H), 4,15 (q, J="7,1 Hz, 2H), 3,93 (s, 2H), 3,69 - 3,80 (m, 1H), 3,33 (br d, J=9.3
Hz, 2H), 3,07 - 3,12 (m, 2H), 1,95 (s, 3H), 1,80 - 1,90 (m, 2H), 1,46 - 1,64 (m, 2H), 1,22
(t, J= 7.2 Hz, 3H)

Quy trinh chung dé didu ché hop chit trung gian 7-
SN0 , SN0
~_ H | LiOH.H,0 . H |
A . A
\(N NTNF OEt > N N7 OH
H,0 o

B6 sung LiOH'H,0 (191,1 mg, 4,55 mmol, 3 duong lugng) trong H>O (3,00 mL)

vao dung dich ctia hgp chét trung gian 6 (0,50 g, 1,52 mmol, 1 duong lugng) trong THF
(3,00 mL). Hon hgp dugc khudy & nhiét do 25°C trong 3 gio. TLC (Diclorometan
/Metanol = 10/1, R¢= 0) cho thay phan Gng dugc hoan thanh. Hon hop phan g duoc
chia tach giita EtOAc (30,0 mL) va H2O (10,0 mL). Pha hiru co duoc tach ra, dugce rua
bang nude mudi, duge 1am khd trén NaxSO4, duge loc va dugce ¢d dudi ap sudt giam dé
tao ra can ma khong cin tinh ché. Hop chat trung gian 7 (0,50 g, thd) dugc thu dudi

dang gdm mau néu.

Quy trinh chung d& diéu ché hop chit 3 -

S M r‘m? i
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7 Hop chit 3

B& sung hop chét trung gian 3A (392,0 mg, 1,33 mmol, 1 duong luong), HATU
(757,0 mg, 1,99 mmol, 1,5 duong luong) va pyridin (524,9 mg, 6,64 mmol, 535,7 ul., 5
duong lugng) vao dung dich cia hop chét trung gian 7 (0,40 g, 1,33 mmol, 1 duong
luong) trong DMF (10,0 mL). Hon hop duoc khudy & nhiét d9 25°C trong 10 gio. LCMS
cho thdy phan g dugc hoan thanh. Hbn hop duge rét vao H20 (30,0 mL), sau do duoc

144



47459 145/261

loc va banh loc dugc c¢d trong chan khong. Can dugc tinh ché bang cot HPLC diéu ché:
Phenomenex Luna C18 200#40mm*10um; pha dong: [nudc(0,05%HCI)-ACN]; B%:
10%-30%, 10 phut. Tao ra hop chit 3 (106,0 mg, 179,8 umol, hiéu suit 13,5%, do tinh
khiét 98,2%) 1a chét rin mau vang.

'"H NMR : DMSO 400 MHz

13,56 (br d, J = 3,7 Hz, 1H), 12,89 (br s, 1H), 10,75 (br s, 1H), 8,73 (d, J= 7.1
Hz, 1H), 8,31 (s, 1H), 8,21 - 8,27 (m, 1H), 7,91 (d, J = 8,6 Hz, 2H), 7,71 (d, J= 8,8 Hz,
2H), 7,33 (br s, 1H), 7,25 (br s, 1H), 7,09 (br s, 1H), 4,01 (s, 2H), 3,94 - 3,99 (m, 6H),
3,78 - 3,83 (m, 5H), 3,72 - 3,77 (m, 2H), 1,95 (s, 3H), 1,87 (br s, 2H), 1,51 - 1,63 (m,
2H)

Quy trinh chung @& didu ché hop chit trung gian 3A
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Quy trinh chung dé diéu ché hop chét trung gian 3-
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Bé sung timg giot hop chat trung gian 2 (62,6 g, 354,8 mmol, 45,4 mL, 1,09
duong lugng) & nhiét do 10°C vao dung dich cia hop chét trung gian 1 (50,0 g, 325,5
mmol, 1 duong lugng), natri; 2-metylpropan-2-olat (32,8 g, 341,8 mmol, 1,05 duong
luong) trong THF (350,0 mL). Hon hgp duge khudy & nhiét d 25°C trong 2 gio. TLC
(ete dau mo/etyl axetat = 1/1, Ry = 0,59) cho thay phan tng dugc hoan thanh. Hon hop
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phan Gng dugc bd sung H20 (100,0 mL), dugc loc va banh loc dugc rira béng MeOH
(50,0 mL x 3), dugc cd trong chin khong. Can dugc st dung cho budc tiép theo ma
khong can tinh ché. Tao ra hop chét trung gian 3 (80,0 g, 272,3 mmol, hi¢u suat 83,6%)
13 chét rén mau tring.

TH NMR : DMSO 400 MHz

8,79 - 8.85 (m, 1H), 8,11 - 8,20 (m, 3H), 7,74 - 7,81 (m, 1H), 7,64 - 7,72 (m, 2H),
6,97 (d, J= 4,0 Hz, 1H)

Quy trinh chung dé didu ché hop chat trung gian 4-

©\ O N 2 2 N
S A N T > PN

o N7 N\— THF 0 —
S Cl . | = Cl

3 4

B6 sung timg giot LDA (2 M, 127,6 mL, 1,5 duong lugng) & nhiét do -78°C vao
dung dich cta hop chit trung gian 3 (50,0 g, 170,2 mmol, 1 dwong lugng) trong THF
(300,0 mL). Sau d6 hdn hop dugc khudy & nhiét do -78°C trong 1 gio. Sau d6 I» (56,1
g, 221,2 mmol, 44,5 mL, 1,3 duong luong) trong THF (100,0 mL) duogc bd sung vao
hdn hop. Hon hop dugce khudy & nhiét do -78°C trong 1 gio. TLC (ete diu mo/etyl axetat
— 1/1, R¢= 0,71) cho thiy phan tng dugc hoan thanh. HCI (1M, 200,0 mL) duoc bd
sung vao hSn hop. Sau do hdn hop duge cd trong chan khong dé loai bo THF. Cin duoc
pha loang v6i H2O (100,0 mL), dugc chiét véi EtOAc (300,0 mL x 3). Céc 16p hitu co
két hop duoc rira bing nude mudi (500,0 mL), dugc 1am kho trén Na;SOq, duge ¢d trong
chan khong. San phim thd duge nghién bang MeCN (200,0 mL) ¢ nhiét d 25°C trong
2 gio. Tao ra hop chét trung gian 4 (50,0 g, 119,1 mmol, hiéu suét 70,0%) 1a chét rén

mau tring nhat.
'H NMR : DMSO 400 MHz

8.75 - 8,79 (m, 1H), 8,08 - 8,14 (m, 2H), 7,75 — 7,82 (m, 1H), 7,65 - 7,73 (m,
2H), 7,38 (s, 1H)

Quy trinh chung dé diéu ché hop chét trung gian 1A-
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N
\
©\S//O L\]/\\N NaOH/MeOH HN / N
_—A —
2R
= Cl

4 1A

B4 sung NaOH/MeOH (5 M, 237,8 mL, 7,13 duong lugng) vao dung dich cua
hop chét trung gian 4 (70,0 g, 166,8 mmol, 1 duong lugng) trong THF (400,0 mL). Sau
d6 hdn hop duge khudy & nhiét do 25°C trong 1 gid. TLC (ete dau mo/etyl axetat = 0/1,
R¢=0,62) cho thdy phan ting dugc hoan thanh. Hon hop phan tmg duge cd dudi ap suét
giam dé 1oai bo THF va MeOH. Can dugc pha lodng véi NH4Cl (chtra nude, 500,0 mL),
duoc loc va banh loc dugc co dudi ap suét giam dé tao ra can. San phém thd dugc nghién
bang MeCN (50,0 mL) & nhiét do 25°C trong 2 gio. Tao ra hop chét trung gian 1A (40,0

g, 143,1 mmol, 85,8% hiéu suét) 1 chat rin mau nau.
'H NMR : DMSO 400 MHz
13,14 (br's, 1H), 8,47 - 8,59 (m, 1H), 6,89 (s, 1H)
Quy trinh chung dé didu ché hop chit trung gian 2A-
HN N—\\
9, o
N N
HN > ~
HS A

Cl n-butanol &_ :

o

1A ' 2A

Hon hop ctia hop chét trung gian 1A (40,0 g, 143,1 mmol, 1 duong luong),
morpholin (24,9 g, 286,2 mmol, 25,1 mL, 2 duong lugng) tforig n-butanol (200,0 mL)
duge khir khi va duoc thdi bang Na 3 1an, va sau do hon hop dugce khudy & nhiét do
100°C trong 12 gio trong khi Na. TLC (Diclorometan/Metanol = 10/1, R = 0,62) cho
thdy phan tmg dugc hoan thanh. Hdn hop phan tmg duoc loc va banh loc duge ¢6. San
pham tho dugc st dung cho buéce tiép theo ma khong cAn tinh ché. Tao ra hop chit trung
gian 2A (40,0 g, 121,1 mmol, hiéu suét 84,6%) la chét rin mau nau.

'HNMR : DMSO 400 MHz

147



47459 148/261

12,27 (br s, 1H), 8,08 (s, 1H), 6,88 (s, 1H), 3,77 - 3,82 (m, 4H), 3,67 - 3,72 (m,
4H)
Quy trinh chung aé diéu ché hop chat trung gian 3A -

B({OH):

N—; ‘ f““]f P,
% | A
HN "‘6 o HET»J.‘”[W | ml‘lf‘{x—u j‘N
> )%N S \N - P /"':::f\_-/ P \N
| VAN KyC0s. dioxan /[” | AN
St PdidppiiCly HaM ™ S \"'%_Q’;
28 38

Dung dich cua hop chét trung gian 2A (20,0 g, 60,5 mmol, 1 duong lugng), axit
(4-aminophenyl)boronic (15,7 g, 90,8 mmol, 1,5 duong lugng, HCI), K»CO3 (50,2 g,
363,5 mmol, 6 duong lugng) trong dioxan (100,0 mL) va HaO (25,0 mL) duoc khudy &
nhiét d6 25°C trong 0,5 gio. Sau d6 Pd(dppf)Clz (4,43 g, 6,06 mmol, 0,1 duong lugng)
dugc bd sung. Hon hgp duoc khudy & nhiét do 100°C trong 12 gio. TLC
(Diclorometan/Metanol = 10/1, R¢=0,47) cho thay phan tng dugc hoan thanh. Hon hop
phan tmg dugc ¢o dudi ap sudt giam dé loai b dioxan. Can dugc pha loang véi H,0
(150,0 mL) va duoc chiét véi EtOAc (300,0 mL x 5). Céc 16p hitu co két hop duoc rira
bﬁng nuée mubi (300,0 mL), dugc 1am khd trén NazSOa, duoc loc va duge co dudi ap
sudt giam dé tao ra cin. San pham thd dugc nghién bang MeOH (60,0 mL) trong 2 gio
& nhiét d 25°C. Tao ra hop chit trung gian 3A (8,50 g, 28,7 mmol, hi¢u suit 47,5%) 1a

chét rén mau nau
IHNMR : DMSO 400 MHz

11,92 (brs, 1H), 8,12 (s, 1H), 7,57 (br d, J = 8,4 Hz, 3H), 6,83 (s, 1H), 6,59 (br
d,J=8.4 Hz, 2H), 5,32 (s, 2H), 3.83 (br d, J = 4,6 Hz, 4H), 3,74 (br d, /= 4,6 Hz, 4H)

Vidu3

Téng hop hop chét 4
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3 Hop chit 4

Quy trinh chung @& didu ché hop chat trung gian 2 -

N\
HN ! - N 3A
~ N
O,N
\©\/[(i H2N Q OZN\O\/[?\
OH DMF, TEA,BOP N
1 2

B sung TEA (3,60 g, 35,5 mmol, 4,95 mL, 7 dwong luong) vao hop chét trung
gian 3A (1,50 g, 5,08 mmol, 1 duong lugng), hop chét trung gian 1 (920,0 mg, 5,08
mmol, 1 duong lugng), BOP (2,25 g, 5,08 mmol, 1 duong lugng) trong DMF (10,0 mL).
Hon hop dugce khudy & nhiét do 25°C trong 12 gio. LCMS cho thay phan tng hoan
thanh. Hon hop dugc rot vao H.O (30,0 mL), duoc loc va banh loc duge c6 trong chan
khong. San pham thd dugce st dung cho budce tiép theo ma khong can tinh ché. Tao ra

hop chét trung gian 2 (2,80 g, tho) la chét rin mau vang.

'HNMR : DMSO 400 MHz
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12,17 (br s, 1H), 10,39 (br s, 1H), 8,12 - 8,26 (m, 31), 7,86 (br d, J = 7,94 Hz,
2H), 7,64 (br t, J= 9,70 Hz, 4H), 7,10 (br s, 1), 3,86 (br s, 6H), 3,74 (br s, 41

Quy trinh chung @2 didu ché hop chit trung gian 3 -

2N N
HN— SnCly2H,0 HN— N
O,N HoN
2 o ~ " 9 H o N "
O EtOH, H,0 Q
N o N o
2 3

B6 sung hop chét trung gian 2 (1,00 g, 2,18 mmol, 1 dwong lugng) va EtOH (3,00
mL) vao dung dich ctia SnC,2HO (2,95 g, 13,0 mmol, 6 duong lugng) trong HCI (1,2
M, 10,0 mL, 5,5 duong lugng), hon hop duoc khudy & nhiét do 60°C trong 24 gio.
LCMS cho thdy phan g hoan thanh. Hon hgp phan tng dugce cd dudi ap sut giam dé
loai bé EtOH. Can duoc pha loang véi H2O (20,0 mL) va bd sung NaHCO3 nuGe dé
diéu chinh pH = 8. Sau d6 hdn hop duge loc va banh loc duge cd trong chan khong. San
pham tho duge st dung cho budce tiép theo ma khong can tinh ché. Tao ra hop chét trung

gian 3 (0,52 g, 1,21 mmol, higu sudt 55,6%) 1a chit rin mau vang.

Quy trinh chung d& diéu ché hop chat 4 -

qT“:n o~
; s ’ — M
kl']\P.>— ;‘j J;r-{}; i H";J -
N e T . %\‘Tf%]\ . f“l _ -
‘ h TEA, DMF N
‘ ,j«‘L&w/L\Nw’k» i - ! L\-\/‘-"’j V/‘L‘T’ I, <\— )
H — ‘
: Hop chit 4

| B sung TEA (236,1 mg, 2,33 mmol, 324.8 uL, 2 duong lugng) va prop-2-enoyl
clorua (105,6 mg, 1,17 mmol, 95,1 uL, 1 duong lugng) vao dung dich ctua hop chét trung
gian 3 (0,50 g, 1,17 mmol, 1 duong lugng) trong DMF (10,0 mL). Sau d6 hdn hop duge
khudy & nhiét do 20°C trong 12 git. LCMS cho thdy phan tng hoan thanh. Hon hop
dwoc rot vao HrO (30,0 mL), duge loc va banh loc duoc cd trong chan khong. San pham
thd duge tinh ché bang HPLC pha dao (cot: Luna C18 100*30 Su; pha dong :
[nu6c(0,04%HCL)-ACN]; B%: 10%-32%, 11 phut). Tao ra hgp chét 4 (53,0 mg, 101,7
umol, hiéu suét 8,72%, do tinh khiét 99,6%, HCI) la chét rén mau vang.

'H NMR : DMSO 400 MHz
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13,06 (br s, 1H), 10,42 (s, 1H), 10,19 (s, 1H), 8,34 (s, 1H), 7,89 (d, J= 8,60 Hz,
2H), 7,72 (d, J = 8,82 Hz, 2H), 7,63 (d, J = 8,60 Hz, 2H), 7,38 (s, 1H), 7,30 (d, J = 8,38
Hz, 2H), 6,45 (dd, J = 16,98, 10,14 Hz, 1H), 6,24 (dd, J= 16,98, 1,76 Hz, 1H), 5,74 (dd,

J=10,03, 1,87 Hz, 1H), 3,99 (br t, J=4,41 Hz, 4H), 3,81 (br t, J = 4,41 Hz, 4H), 3,63
(s, 2H)

Vidu4

Téng hop hop chat 5
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Hop chit 5

Quy trinh chung dé didu ché hop chat trung gian 2 -
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Bb sung TEA (3,60 g, 35,5 mmol, 4,95 mL, 7 duong lugng) vao hop chét trung
gian 3A (1,50 g, 5,08 mmol, 1 duong luong), hop chét trung gian 1 (920,0 mg, 5,08
mmol, 1 duong lwong), BOP (2,25 g, 5,08 mmol, 1 dwong lugng) trong DMF (10,0 mL).
Hbn hop duge khudy & nhiét do 25°C trong 12 gid. LCMS cho thiy phan tmg hoan
thanh. Hon hop dugc rot vao H20 (30,0 mL), duge loc va banh loc dugc ¢d trong chan
khong. San phdm thé dugc sit dung cho bude tiép theo ma khong can tinh ché. Tao ra

hop chét trung gian 2 (2,80 g, tho) 1a chét rin mau vang.
'TH NMR : DMSO 400 MHz

12,17 (br s, 1H), 10,39 (br s, 1H), 8,12 - 8,26 (m, 3H), 7.86 (br d, J = 7,94 Hz,
2H), 7,64 (br t, J = 9,70 Hz, 4H), 7,10 (br s, 1H), 3,86 (br s, 6H), 3,74 (br s, 4H)

Quy trinh chung @ didu ché hop chét trung gian 3 —

B& sung hop chét trung gian 2 (1,00 g, 2,18 mmol, 1 duong luong) va EtOH (3,00
mL) vao dung dich ctia SnCl2HO (2,95 g, 13,0 mmol, 6 duong lugng) trong HCI (1,2
M, 10,0 mL, 5,5 duong luong), hdn hop duoc khuéy & nhiét do 60°C trong 24 gio.
LCMS cho thdy phan Gmg hoan thanh. Hon hop phan Gng dugc cd dudi ap suét giam dé
loai bé EtOH. Cin dugc pha loang véi H20 (20,0 mL) va bd sung NaHCO; nudce dé
didu chinh pH = 8. Sau d6 hdn hop dugce loc va banh loc dugc cd trong chén khoéng. San
pham tho duge st dung cho budce tiép theo ma khong cn tinh ché. Tao ra hgp chét trung

gian 3 (0,52 g, 1,21 mmol, hi¢u suét 55,6%) 1a chét rén mau vang.

Quy trinh chung dé diéu ché hop chét 5 -

\N -~
. . L
Hid— y —%i'l JJ - j. \iL o Py
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3 Hop chit 5
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Bd sung HATU (266,2 mg, 700,1 umol, 1,5 duong lugng) vao dung dich cua hgp
chét trung gian 3 (0,20 g, 466,7 umol, 1 duong luong), axit (E)-4-(dimetylamino)but-2-
enoic (77,3 mg, 466,7 umol, 1 duong lugng, HCI), TEA (330,6 mg, 3,27 mmol, 454,7
uL; 7 duong luong) trong DMF (10,0 mL). Hon hop duoc khudy ¢ nhiét do 25°C trong
12 gio. LCMS cho thdy phan tng dugc hoan thanh. Hon hop duoc rét vao HaO (30,0
mL), sau d6 dugc loc va banh loc dugc cd trong chan khong. San phém tho duoc tinh
ché bang HPLC pha déo (cot: Luna C18 100*30 Su; pha dong: [nude(0,04%HC)-
ACN]; B%: 1%-25%,11 phut). Tao ra hop chat 5 (31,0 mg, 53,1 umol, hi¢u suét 11,4%,
6 tinh khiét 98,8%, HCI) 1a cht rdn mau vang.

"H NMR : DMSO 400 MHz

13.22 (br's, 1H), 10,80 (br s, 1H), 10,51 (d, J = 19,85 Hz, 2H), 8,36 (s, 1H), 7,90
(4, J = 8,60 Hz, 2H), 7,74 (d, J = 8,60 Hz, 2H), 7.65 (d, J = 8,60 Hz, 2H), 7:42 (s, 1H),
7,31 (d, J = 8,60 Hz, 2H), 6,73 - 6,85 (m, 1H), 6,50 (d, J=1521 Hz, 1H), 3,99 - 4,04
(m, 4H), 3,89 - 3,94 (m, 2H), 3,79 - 3,85 (m, 5H), 3,65 (br s, 1H), 2,75 (d, /= 4,63 1z,
6H)

Vidus
Tbng hop hop chét 6
o 0
on S
- N L : *”“& /
Y (YT LT TN
NN ’%I/A“ﬁ 0 Nar
4 - NH
N
Ny
Hop chat 6

Quy trinh chung @ didu ché hop chat trung gian 3 -

(]
TEA
N BocHN
‘ + \QNH » BocHN N V NO,
o N No, EtOH

1 2 3
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Bd sung TEA (6,38 g, 63,0 mmol, 8,78 mL, 2 duong lugng) vao dung dich cua
hop chét trung gian 1 (5,00 g, 31,5 mmol, 1 duong lugng), hop chét trung gian 2 (12,6
g, 63,0 mmol, 2 duong luong) trong EtOH (30,0 th). Hon hop duge khuéy & nhiét do
75°C trong 8 gio. TLC (ete dau mé/etyl axetat = 3/1, Rr=0,22) cho thiy phan tmg dugc
hoan thanh. Hon hop phén tmg duoc co dudi ap sudt giam dé loai b6 EtOH. Cén duoc
pha loang v6i H,O (30,0 mL) va duge chiét véi EtOAc (30,0 mL x 3). Céc 16p hitu co
két hop dugc ria bang nudc mudi (50,0 mL), dugc lam kho trén NaxSOs, dugce loc va
duoc ¢cd dudi ép suét giam dé tao ra can. Can duoc tinh ché béng sdc ky cot (SiO2, ete
dau mo/etyl axetat = 50/1 dén 0/1). Tao ra hop chét trung gian 3 (8,00 g, 24,8 mmol,
hiéu suét 78,6%) 1a chét rin mau vang.

I'H NMR : CDCIs 400 MHz

8,20 (d, J = 5,9 Hz, 1H), 7,58 (d, J = 2,4 Hz, 1H), 6,94 (br d, J=3,5 Hz, 1H),
4,57 (br s, 1H), 3,86 (br d, J = 12,3 Hz, 1H), 3,57 - 3,74 (m, 2H), 3,14 - 3,33 (m, 2H),
2,02 - 1,98 (m, 1H), 1,77 - 1,90 (m, 1H), 1,64 - 1,71 (m, 1H), 1,52 - 1,61(m, 1H), 1,44
(br s, 9H)

Quy trinh chung dé didu ché hop chat trung gian 4 -

\ N HCI/EtOAc \ N

BocHN N = NO, _» HoN N = NO,
EtOAc

3 4

Bd sung HCI/EtOAc (4 M, 70,0 mL, 12,8 duong luong) vao dung dich cta hop
chét trung gian 3 (7,00 g, 21,71 mmol, 1 duong luong) trong EtOAc (25,0 mL). Hon
hop duoc khudy & nhiét dd 25°C trong 3 gio. TLC (ete dau mé/etyl axetat = 3/1, R =
0,02) cho théy phan tng dugc hoan thanh. Hon hop phan tng dugce loc va banh loc duoc
¢6 trong chan khong. Can duoc st dung cho bude tiép theo ma khong can tinh ché. Tao

ra hop chét trung gian 4 (4,00 g, 15,4 mmol, hiéu suét 71,2%, HCI) 1a chét rdn mau vang.

Quy trinh chung dé didu ché hop chat trung gian 5 -
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Sy \f
HoN N G NO, \H/
DMF, TEA, BOP

4

Bb sung TEA (9,39 g, 92,7 mmol, 12,9 mL, 6 duong luong) vao dung dich cua
hop chét trung gian 4 (4,00 g, 15,4 mmol, 1 duong lugng, HCI), axit but-2-ynoic (1,30
g, 15,4 mmol, 1 dwong luong) va BOP (6,84 g, 15,4 mmol, 1 duong lugng) trong DMF
(20,0 mL). Hon hgp dugc khudy & nhiét do 25°C trong 4 gio. TLC (ete diu mo/etyl
axetat = 0/1, Rr= 0,43) cho thdy phan (mg dugc hoan thanh. Hon hop phan Gng duoc
rét vao nude (100,0 mL) va duoc chiét v6i EtOAc (60,0 mL x 3). Cac 16p hitu co két
hop duogc rua bé‘mg nude mudi (50,0 mL x 3), dugc 1am kho trén NaxSOs, duoc loc va
duoc ¢o dudi ép suét giam dé tao ra can. Cin dugc tinh ché béng sdc ky cot (Si0», ete
diu mo/etyl axetat = 50/1 dén 1/1). Tao ra hop chét trung gian 5 (3,50 g, 12,1 mmol,

hiéu suit 78,5%) 1a cht rin mau vang.
'H NMR : DMSO 400 MHz

8,63 (br d, /= 7,1 Hz, 1H), 8,14 (d, J = 6,0 Hz, 1H), 7,56 (d, J = 2,4 Hz, 11),
7.16 (dd, J= 2.6, 6,0 Hz, 1H), 3,78 - 3,91 (m, 2H), 3,61 - 3,76 (m, 1H), 3,10 - 3,30 (m,
1H). 3.02 (dd, J = 9.2, 13,0 Hz, 1H), 1,93 - 1,99 (m, 3H), 1,72 - 1,91 (m, 2H), 1,43 -
1.60 (m, 2H)

Quy trinh chung dé didu ché hop chét trung gian 5a -

H /@ Fe, NH,C| | =N
e, 4
% H e H
\”/ \ _ NO, . \H/N \ P NH,
o EtOH, H,0

B6 sung Fe (2,91 g, 52,0 mmol, 5 duong lugng) va NH4Cl (2,78 g, 52,0 mmol, 5
duong lugng) vao dung dich cta hop chét trung gian 5 (3,00 g, 10,4 mmol, 1 duong
luong) trong EtOH (10,0 mL) va H>0 (10,0 mL). Hon hop dugc khudy & nhiét o 80°C
trong 10 gio. TLC (ete dau md/etyl axetat = 0/1, Re = 0,05) cho thay phan tmg dugc
hoan thanh. Hdn hop phan tng duoc loc va dich loc dugc co. Cian dugc bazo hoa dén
pH = 8, duogc chiét véi EtOAc (100,0 mL x 3). Céc 16p hitu co két hop dugc rira bang
nuée mudi (50,0 mL), duge lam kho trén Na»S04, duge loc va duge cd dudi ap suét
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giam dé tao ra cin. San phém tho duogc str dung cho budce tiép theo ma khong can tinh
ché. Tao ra hop chét trung gian 5a (2,00 g, 7,74 mmol, hiéu suét 74,4%) 1a chét rdn mau

nau.
IH NMR : DMSO 400 MHz

8,54 (br d, J= 7,2 Hz, 1H), 7,53 - 7,59 (m, 1H), 6,06 - 6,13 (m, 1H), 5,82 (d,J =
2.2 Hz, 1H), 5,50 (s, 2H), 3,67 - 3,53 (m, 3H), 2,72 - 2,81 (m, 1H), 2,68 - 2,59 (m, 1H),
1,95 (s, 3H), 1,77 - 1,84 (m, 1H), 1,67 - 1,75 (m, 1H), 1,39 - 1,51 (m, 2H)

Quy trinh chung dé diéu ché hop chat trung gian 6-

O

H

0 RN N

SN )k/© \( N NH

« H ‘ c1” 0 I Iy

Xx_ N NSNS NH, > 0”0
THF, K,CO3

o

5a 6

Bd sung phenyl cacbonocloridat (106,0 mg, 677,1 umol, 84,8 ul, 1 duong luong)
vao dung dich cta hop chét trung gian 5a (0,20 g, 677,1 umol, 1 duong lugng), K2CO;3
(280,7 mg, 2,03 mmol, 3 duong luong) trong THF (5,00 mL), sau do hdn hop duoc
khudy & nhiét do 25°C trong 2 gid. LCMS cho thdy phan tng dugc hoan thanh. Hon
hop phén tng dugc st dung cho bude tiép theo trong dung mo6i THF ma khong can XU
ly. Tao ra hop chét trung gian 6 (281,0 mg, thd) trong dung mdi THF mau nau duogc su

dung cho budc tiép theo.

Quy trinh chung @& didu ché hop chat 6 -
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B6 sung TEA (409,2 mg, 4,04 mmol, 562,8 uL, 6 duong lugng) vao dung dich
cua hop chét trung gian 6 (0,28 g, 673,9 umol, 1 duong luong), hop chét trung gian 3A
(156,6 mg, 606,5 umol, 0,9 duong lugng), DMAP (8,23 mg, 67,4 umol, 0,1 duong
luong) trong THF (1,00 mL). Hon hop dugc khudy & nhiét do 70°C trong 10 gio. LCMS
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cho théy phan Gng dugc hoan thanh. Hoén hop phan ng dugce loc va dich loc duge ¢o
dé tao ra can. Cin dugc tinh ché bang HPLC didu ché (cot: Luna C18 100*30 5u; pha
dong: [nuéc(0,04%HCI)-ACN]; B%: 10%-30%, 11 phut). Tao ra hop chét 6 (40,0 mg,
64.9 umol, hiéu suét 9,63%, HCI, do tinh khiét 95,9%) la chat rin mau tring nhat.

'"H NMR : DMSO 400 MHz

13,32 (br s, 1H), 11,21 (br s, 1H), 10,33 (br s, 1H), 8,70 (br d, J= 7,3 Hz, 1H),
8.33 (s, 1H), 7,93 (br d, J= 8,4 Hz, 2H), 7,84 (br d, J= 7.5 Hz, 1H), 7,56 (br d, J = 8.4
Hz, 2H), 7,43 (s, 1H), 6,86 (br s, 1H), 6,50 (br s, 1H), 4,02 (br s, 4H), 3,80 (br s, 4H),
3,74 - 3.76 (m, 3H), 3,13 - 3,31 (m, 2H), 1,92 (s, 3H), 1,83 (br s, 2H), 1,46 - 1,62 (m,
2H)
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Quy trinh chung dé didu ché hop chat trung gian 2 -
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‘B sung Pd(dppf)Cl» (443,2 mg, 605,8 umol, 0,1 duong luong) vao dung dich
cta hop chat trung gian 2A (2,00 g, 6,06 mmol, 1 dwong lugng), hop chét trung gian 1
(1,64 g, 9,09 mmol, 1,5 dwong lugng), K2CO;3 (5,02 g, 36,3 mmol, 6 duong luong) trong
dioxan (12,0 mL) Vév H>0 (3,00 mL). Hon hop duoc khqu & nhiét dd 100°C trong 12
gid. TLC (Diclorometan/Metanol = 10/1, R¢=0,05) cho thiy phan tng dugc hoan thanh.
Hdn hop phan Gmg dugc cd trong chén khong. Can dugce pha lodng voi H>0 (20,0 mL),
va duoc chiét véi EtOAc (30,0 mL x 3). Pha nuée dwgc axit hoa bing HCl (0,50 M,
20,0 mL). Két tia dugc loc va duge co trong chan khong. Can dugc st dung cho buéc
tiép theo ma khong can tinh ché. Tao ra hop chat trung gian 2 (1,10 g, 3,25 mmol, hi¢u

suét 53,6%) la chit rin mau nau.
'H NMR : DMSO 400 MHz

12,98 (br s, 1H), 8,34 (s, 1H), 7,90 (br d, J = 7,5 Hz, 2H), 7.33 - 7,45 (m, 3H),
3,99 (br s, 4H), 3,82 (br s, 4H), 3,63 (br s, 2H)

Quy trinh chung @& didu ché hop chat 7-
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2 Hep chit 7

Bb sung HATU (233,7 mg, 614,7 umol, 1,04 duong lugng) vao dung dich cua
hop chét trung gian 2 (0,20 g, 591,0 umol, 1 duong luong), hop chét trung gian 5a (158,8
mg, 614,7 umol, 1,04 duong lugng), TEA (119,6 mg, 1,18 mmol, 164,5 ul, 2 duong
luong) trong DMF (5,00 mL). Hon hop duge khudy & nhiét do 25°C trong 5 gio. LCMS
cho thiy phan g dugc hoan thanh. Hbn hop phan tng dugc pha lodng véi EtOAc (20,0
mL), dugc loc va dich loc dugc rira béng H,0 (10,0 mL x 3) va nude mubi (20,0 mL),
dugc 1am kho trén NaxSOs, dugce ¢o trong chan khong. Céan dugc tinh ché bémg HPLC
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didu ché (cot: Luna C18 100%30 5u; pha dong: [nude(0,04%HCI-ACN];B%: %-
%,11phit). Tao ra hop chit 7 (50,0 mg, 86,4umol, hiéu suét 14,6%, do tinh khiét 92,5%)
1a chit rdn mau vang.

'H NMR : DMSO 400 MHz

13,46 (br s, 1H), 13,09 (br s, 1H), 12,55 - 12,94 (m, 1H), 8,75 (br d,J = 7.3 Hz,
1H), 8,38 (s, 1H), 7,98 (d, J= 8,4 Hz, 2H), 7,89 (d, /= 7.5 Hz, 1H), 7,49 - 7,56 (m, 3H),
7.10 - 6,82 (m, 2H), 4,04 - 4,09 (m, 4H), 3,92 (s, 211), 3,81 - 3,86 (m, 5H), 3,70 - 3,80
(m, 2H), 3,15 - 3,34 (m, 2H), 1,95 (s, 3H), 1,86 (br s, 2H), 1,48 - 1,65 (m, 2H)

Quy trinh chung dé didu ché hop chat trung gian 3 -
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B sung TEA (6,38 g, 63,0 mmol, 8,78 mL, 2 duong lugng) vao dung dich cia
hop chét trung gian 1 (5,00 g, 31,5 mmol, 1 duong lugng), hop chét trung gian 2 (12,6
g, 63,0 mmol, 2 duong lugng) trong EtOH (30,0 mL). Hon hop duge khudy & nhiét do
75°C trong 8 gio. TLC (ete dau md/etyl axetat = 3/1, R¢=0,22) cho thay phan (g dugc
hoan thanh. Hon hop phéan tmg duoc cd dudi ap sut giam dé loai bé EtOH. Can dudc
pha lodng véi H20 (30,0 mL) va dugc chiét v6i EtOAc (30,0 mL x 3). Céc 16p hitu co
két hop dugc rira b%mg nuée mudi (50,0 mL), dugc lam khd trén NasSOa, duoc loc va
dugc c6 dudi ap suét giam dé tao ra can. Cin dugc tinh ché br?mg sdc ky cot (SiOy, ete
dau mo/etyl axetat = 50/1 dén 0/1). Tao ra hop chét trung gian 3 (8,00 g, 24,8 mmol,

hiéu suét 78,6%) 1a chit rin mau vang.
'H NMR : CDCl3 400 MHz

8,20 (d, J= 5,9 Hz, 1H), 7,58 (d, J = 2,4 Hz, 1H), 6,94 (br d, J= 3,5 Hz, 1H),
4,57 (br s, 1H), 3,86 (br d, J= 12,3 Hz, 1H), 3,57 - 3,74 (m, 2H), 3,14 - 3,33 (m, 2H),
2,02 - 1,98 (m, 1H), 1,77 - 1,90 (m, 1H), 1,64 - 1,71 (m, 1), 1,52 - 1,61(m, 1H), 1,44
(br s, 9H)

Quy trinh chung dé diéu ché hop chét trung gian 4 -
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Bb sung HCI/EtOAc (4 M, 70,0 mL, 12,8 duong lugng) vao dung dich cua hop
chét trung gian 3 (7,00 g, 21,71 mmol, 1 duong luong) trong EtOAc (25,0 mL). Hon
hop dugc khuéy & nhiét do 25°C trong 3 gio. TLC (ete dau mo/etyl axetat = 3/1, R =
0,02) cho thay phan (mg dugc hoan thanh. Hon hop phéan &ng duoc loc va banh loc duoc
¢b trong chan khong. Can dugc st dung cho budc tiép theo ma khong cAn tinh ché. Tao

ra hop chit trung gian 4 (4,00 g, 15,4 mmol, hiéu sut 71,2%, HCI) 1a chét rin mau vang.

Quy trinh chung dé didu ché hop chét trung gian 5 -
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Bd sung TEA (9,39 g, 92,7 mmol, 12,9 mL, 6 duong lugng) vao dung dich cta
hop chét trung gian 4 (4,00 g, 15,4 mmol, 1 duong luong, HCI), axit but-2-ynoic (1,30
g, 15,4 mmol, 1 duong luong) va BOP (6,84 g, 15,4 mmol, 1 duong lugng) trong DMF
(20,0 mL). Hdn hop duge khudy ¢ nhiét d 25°C trong 4 gio. TLC (ete diu mo/etyl
axetat = 0/1, Rf = 0,43) cho thiy phan ting dugc hoan thanh. Hon hop phan Gng duge
r6t vao nude (100,0 mL) va duge chiét voi EtOAc (60 mL x 3). Cac 16p hitu co két hop
dugc rira béng nuée mudi (50,0 mL x 3), dugc lam kho trén NaySOy4, duge loc va dugc
co dudi ép suit giam dé tao ra can. Cin dugc tinh ché bang sic ky cot (SiO», ete dau
mo/etyl axetat = 50/1 dén 1/1). Tao ra hop chét trung gian 5 (3,50 g, 12,1 mmol, hi¢u

sut 78,5%) la chit ran mau vang.
'HNMR : DMSO 400 MHz

8.63 (br d, J=7,1 Hz, 1H), 8,14 (d, J = 6,0 Hz, 1H), 7,56 (d, J = 2.4 Hz, 1H),
7.16 (dd, J = 2,6, 6,0 Hz, 1H), 3,78 - 3,91 (m, 2H), 3,61 - 3,76 (m, 1H), 3,10 - 3,30 (m,
1H), 3,02 (dd, J = 9,2, 13,0 Hz, 1H), 1,93 - 1,99 (m, 3H), 1,72 - 1,91 (m, 2H), 1,43 -
1,60 (m, 2H)
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B sung Fe (2,91 g, 52,0 mmol, 5 duong luong) va NH4Cl (2,78 g, 52,0 mmol, 5
duong lugng) vao dung dich ctia hop chét trung gian 5 (3,00 g, 10,4 mmol, 1 duong
lwong) trong EtOH (10,0 mL) va H>0O (10,0 mL). Hon hop duoc khudy & nhiét @6 80°C
trong 10 gio. TLC (ete dau mo/etyl axetat = 0/1, R¢ = 0,05) cho thay phan tng dugc
hoan thanh. Hén hgp phéan ng dugc loc va dich loc dugc cd. Cian dugce bazo hoa dén
pH = 8, dugc chiét véi EtOAc (100,0 mL x 3). Céc 16p hitu co két hop dugc rira bang
nuée mudi (50,0 mL), duge 1am kho trén NazSOs, dugc loc va dugce co dudi ap suét
giam dé tao ra can. San pham thd dugc st dung cho bude tiép theo ma khong can tinh
ché. Tao ra hop chét trung gian 5a (2,00 g, 7,74 mmol, hi¢u sult 74,4%) 1a chét rdn mau

nau.
IH NMR : DMSO 400 MHz

8,54 (br d, /=72 Hz, 1H), 7,53 - 7,59 (m, 1H), 6,06 - 6.13 (m, 1H), 5,82 (d. J =
2.2 Hz, 1H), 5,50 (s, 2H), 3,53 - 3,67 (m, 3H), 2,72 - 2,81 (m, 1H), 2,59 - 2,68 (m, 1H),
1,95 (s, 3H), 1,77 - 1,84 (m, 1H), 1,67 - 1,75 (m, 1H), 1,39 - 1,51 (m, 2H)

Vidu7

Téng hop hop chat 8
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B6 sung hop chét trung gian 1 (2,39 g, 10,1 mmol, 2 dwong lugng), pyridin (803,4
mg, 10,1 mmol, 819,8 uL, 2 duong luong) vao dung dich ctia hop chét trung gian 3A
(1,50 g, 5,08 mmol, 1 duong lugng) trong DMSO (15,0 mL). Sau do hdn hop dugc
khudy & nhiét do 80°C trong 12 gio. LC-MS cho thiy nguyén liéu ban dau duoc duy tri.
Mot dinh mé1 duoc thé hién trén LC-MS va hop chét trung gian mong mudn duoc phat
hién. Hbn hop duge rét vao HoO (50,0 mL), sau do6 duoc loc va banh loc dugc ¢d trong
chan khong. San phdm tho cho budc tiép theo ma khong cn tinh ché. Tao ra hop chat

trung gian 2 (2,50 g, tho) 1a chét rén mau vang.

Quy trinh chung dé didu ché hop chét trung gian 3 -
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B& sung hop chét trung gian 2 (1,50 g, 3,03 mmol, 1 duong lugng) va EtOH (5,00
mL) vao dung dich ctia SnCl.2H,0 (5,48 g, 24,2 mmol, 8 duong luong) trong HCI (1,20
M, 13,9 mL, 5,5 duong luong). Hon hop dugc khuéy & nhiét do 80°C trong 12 gio.
LCMS cho thdy phan ting dugc hoan thanh. Hon hop phéan tmg duge cd dudi ap suét
giam dé loai bo EtOH. Ciin dugc pha loang v6i H20 (40,0 mL) va bo sung NaHCOs
nuée dé diéu chinh pH = 8. Sau do hén hop duge loc va banh loc duge ¢o trong chan
khong. San pham tho cho budc tiép theo ‘ma khéng céan tinh ché. Tao ra hop chét trung

gian 3 (1,50 g, tho) 1a chat rin mau vang.

Quy trinh chung dé diéu ché hop chét 8 -
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B sung pyridin (170,2 mg, 2,15 mmol, 173,7 uL, 2 dwong luong) va prop-2-
enoyl clorua (97,4 mg, 1,08 mmol, 87,7 uL, 1 duong lugng) vao dung dich cta hop chét
trung gian 3 (0,50 g, 1,08 mmol, 1 duong luong) trong DMSO (10,0 mL). Sau dé hén
hop duoc khudy & nhiét d 20°C trong 12 gid. LCMS cho théy phan ng hoan thanh.
Hon hop duoc rot vao H20 (50,0 mL), sau d6 dugce loc va banh loc dugc ¢d trong chan
khong. San pham thd duge tinh ché bang HPLC pha dao (cot: Phenomenex Luna C18
200*40mm*10um; pha dong;: [nuéc(0,0S%HCl)—ACN] :B%: 15%-35%,10 phut). Tao ra
hop cht trung gian 8 (36,0 mg, 64,3 umol, hiéu suét 5,98%, do tinh khiét 99,2%, HCI)
1a chét rin mau vang.

TH NMR : DMSO 400MHz

12,83 - 12,97 (m, 1H), 12,83 - 12,97 (m, 1H), 10,24 (s, 1H), 9,98 (s, 1H), 8,31 (s,
1H), 7,88 (d, J = 8,60 Hz, 2H), 7,63 (d, J = 8,60 Hz, 2H), 7,32 (br s, 1H), 7,21 (dd, J =
16,87, 8,71 Hz, 4H), 6,38 - 6,47 (m, 1H), 6,23 (dd, J= 17,09, 1,87 Hz, 1H), 5,71 - 5,77
(m, 1H), 4,45 (s, 2H), 3,91 - 3,98 (m, 4H), 3,76 - 3,83 (m, 4H)
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B4 sung hop chat trung gian 1 (2,39 g, 10,1 mmol, 2 duong luong), pyridin (803,4
mg, 10,1 mmol, 819,8 uL, 2 duong luong) vao dung dich ctia hop chét trung gian 3A
(1,50 g, 5,08 mmol, 1 duong luong) trong DMSO (15,0 mL). Sau d6 hdn hop duge
khudy & nhiét do 80°C trong 12 gio. LC-MS cho thay nguyén liéu ban dau dugc duy tri.
Mot dinh méi dugc thé hién trén LC-MS va hop chét trung gian mong mudn duoc phét
hién. Hon hop duge rét vao HaO (50,0 mL), sau d6 duoc loc va banh loc dugc ¢o trong
chan khong. San phdm tho cho budc tiép theo ma khong can tinh ché. Tao ra hop chat

trung gian 2 (2,50 g, tho) 1a chét rin mau vang.
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Quy trinh chung dé diéu ché hop chat trung gian 3 -
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B6 sung hop chét trung gian 2 (1,50 g, 3,03 mmol, 1 duong lugng) va EtOH (5,00
mL) vao dung dich ctia SnCl.2H,0 (5,48 g, 24,2 mmol, 8 duong lugng) trong HCI1(1,20
M, 13,9 mL, 5,5 duong luong). Hon hop duogc khuéy o ﬁhiét d6 80°C trong 12 gid.
LCMS cho thiy phan tmg dugc hoan thanh. Hon hop phéan tng dugce cd dudi ap suét
giam dé loai bé EtOH. Can dugc pha lodng v6i HoO (40,0 mL) va bo sung NaHCOs
nuée dé diéu chinh pH = 8. Sau do hdn hop dugc loc va banh loc dugc ¢ trong chan
khong. San pham tho cho bude tiép theo ma khong cAn tinh ché. Tao ra hop chét trung
gian 3 (1,50 g, tho) la chét rin mau vang.

Quy trinh chung dé didu ché hop chit 9 -
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Bb sung HATU (613,8 mg, 1,61 mmol, 1,5 duong lugng) vao dung dich cua hop
chét trung gian 3 (0,50 g, 1,08 mmol, 1 duong lugng), axit (E)-4-(dimetylamino)but-2-
enoic (178,2 mg, 1,08 mmol, 1 duong lugng, HC), pyridin (595,9 mg, 7,53 mmol, 608,1
uL, 7 duong lugng) trong DMF (10,0mL). Hon hop dugc khudy & nhiét 6 20°C trong
10 gio. LCMS cho thiy phan Gng dugc hoan thanh. Hon hop dugce rot vao HyO (50,0
mL), sau d6 duge loc va banh loc duge cd trong chan khong. San pham tho duge tinh
ché bing HPLC pha dao (cot: Phenomenex Luna C18 200*40mm* 10um; pha dong:
[nu6c(0,05%HCI)-ACN];  B%: 5%-30%, 10 phat) va  (cot: Xtimate CI18
150*25mm*5Sum; pha dong: [nudc(10mM NH4HCO3)-ACN]; B%: 30%-50%,10 phut).
Tao ra hop chat 9 (16,0 mg, 27,2 umol, hiéu sudt 2,53%, d tinh khiét 97,9%) la chét

rdn mau trang nhat.

'H NMR : DMSO 400MHz
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12,20 (s, 1H), 10,13 (s, 1H), 8,18 (s, 1H), 7,86 (d, J= 8,82 Hz, 2H), 7,62 (d, J =
8,60 Hz, 2H), 7,20 (t, J = 9,26 Hz, 4H), 7,11 (s, 1H), 6,68 - 6,77 (m, 1H), 6,25 (d, J =
15,44 Hz, 1H), 4,43 (s, 2H), 3,87 (br d, J= 4,63 Hz, 4H), 3,75 (br d, J = 4,41 Hz, 4H),
3,04 (br d, J= 5,07 Hz, 2H), 2,16 (s, 6H)
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Quy trinh chung dé diéu ché hop chét trung gian 2 —

0
MsCI, TEA
HO l N OMe —* MsO ‘ N OMe
_N CHCl;4 _N
1 2

Bd sung TEA (2,74 g, 27,1 mmol, 3,77 mL, 1,51 duong lrong) va metansulfonyl
clorua (2,32 g, 20,2 mmol, 1,57 mL, 1,13 duong lugng) & nhiét ¢ 0°C vao dung dich
da khudy cua hop chét trung gian 1 (3,00 g, 17,9 mmol, 1 duong lugng) trong CHCl3
(20,0 mL). Hon hop duge khudy & nhiét @0 0°C trong 2 gio. TLC (Diclorometan :
Metanol = 10 : 1, R¢= 0,62) cho thdy phan tmg hoan thanh. Hn hop duge rét vao H,O
d4 (40,0 mL) va dugc chiét véi DCM (30,0 mL x 3). Sau d6 pha hitu co dugc ria bang
nuée mudi (50,0 mL) dugc lam kho trén NaxSO4, dugc loc va duge cd trong chan khong.
San pham thd cho budc tiép theo ma khong can tinh ché. Tao ra hop chét trung gian 2

(3,63 g, tho) 1a chét rin mau vang.
'HNMR : CDCl; 400MHz

8.80 (d, J = 4,85 Hz, 1), 8,15 (d, J= 0,66 Hz, 1H), 7,53 (dt, /=491, 0,85 Hz,
1H), 5,27 - 5,34 (m, 2H), 4,00 - 4,08 (m, 3H), 3,11 (s, 3H)

Quy trinh chung dé didu ché hop chét trung gian 4 -
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BocHN
NH
. N
BocHN
MsO I N OMe > OMe
» N K,CO3,DMF )

Hon hop cua hop chét trung gian 2 (2,50 g, 10,1 mmol, 1 duong lugng), hop chét

trung gian 3 (4,08 g, 20,3 mmol, 2 duong lugng), K,COs3 (7,04 g, 50,9 mmol, 5 duong
lwgng) trong DMF (25,0 mL) dugc khit khi va dugc théi bang N2 3 1an, va sau d6 hon
hop dugce khudy & nhiét @6 120°C trong 5 gio trong khi N2. TLC (Diclorometan :
Metanol = 10 : 1, Re= 0,55) cho thdy phan (mg hoan thanh. Hon hop dugce rot vao HO
(70,0 mL) va dugc chiét véi DCM (40,0 mL x 3). Sau d6 pha hitu co dugc ria bang
nude mudi (100,0 mL) dugc 1am kho trén NazSO4, dugce loc va duoc ¢cd trong chan
khong. Cén dugc tinh ché bang sic ky silicagel duge rira giai bing ete diu mo : etyl
axetat = 100/1 ~ 20/1 ~ 10/1 ~ 1/1. Tao ra hop chét trung gian 4 (1,85 g, 5,29 mmol,
hiéu suét 51,9%) 1a chit rin mau vang.

'HNMR: CDCl3 400MHz

8,68 (d, J= 5,07 Hz, 1H), 8,07 (s, 1H), 7,46 - 7,49 (m, 1H), 4,90 (br s, 1H), 4,01
(s, 3H), 3,54 (s, 2H), 2,61 (br d, J = 8,82 Hz, 1H), 2,20 - 2,43 (m, 3H), 1,‘69 (br s, 2H),
1,52 - 1,62 (m, 1H), 1,44 (s, 9H)

Quy trinh chung dé diéu ché hop chit trung gian S -

O
LiOH.H,0O
BocHN BocHN
OMe ——————> ‘ N X OH
THF,H,0 e
/

B sung LiOH.H>O (540,3 mg, 12,8 mmol, 3 duong luong) trong H>O (7,00 mL)
vao dung dich cta hgp chét trung gian 4 (1,50 g, 4,29 mmol, 1 duong lugng) trong THF
(7,00 mL). Hon hop dugc khudy & nhiét @6 25°C trong 3 gio. TLC (Diclorometan :
Metanol = 10 : 1, Rg= 0) cho thAy phan tmg hoan thanh. Hon hop duge rét vao HaO
(20,0 mL) va dugc chiét véi DCM (10,0 mL x 3). Sau d6 pha hitu co dugc »lém kho trén
NaySOs, duoc loc va duoc ¢ trong chan khong. San pham thd ma khong can tinh ché.

Tao ra hop chat trung gian 5 (1,20 g, thd) la chét rin mau vang.
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'HNMR : DMSO 400MHz

8,47 (brs, 1H), 7,86 (br s, 1), 7,20 - 7,37 (m, 1H), 6,71 (br d,J=7,50 Hz, 1H),
3,48 (br d,J = 13,01 Hz, 3H), 2,65 - 2,78 (m, 1H), 1,74 - 1,87 (m, 2H), 1,68 (br d, J =
7.94 Hz, 2H), 1,58 (br d, J= 11,91 Hz, 1H), 1,37 (br d, J = 7,06 Hz, 3H), 1,35 (s, 9H).

Quy trinh chung dé didu ché hop chit trung gian 6 -

N
NH N

0
BocHN NACHKOH Crd 3A - o) x N
\Q N DCMTEAHATU  BocHN U WNH &‘(}
_N
6

5

B sung HATU (1,36 g, 3,58 mmol, 1,5 duong luong) vao dung dich cua hop
chét trung gian 5 (0,80 g, 2,39 mmol, 1 duong luong), hop chét trung gian 3A (704,4
mg, 2,39 mmol, 1 duong luong), TEA (1,69 g, 16,7 mmol, 2,32 mL, 7 duong luong)
trong DCM (10,0 mL). Hon hop duge khudy & nhiét do 20°C trong 12 gio. LCMS cho
théy phan tng hoan thanh. Hon hop dugce rét vao HoO (40,0 mL) va dugce chiét vé6i DCM
(20,0 mL x 3). Sau d6 pha hitu co duoc ria béng nuée mudi (50,0 mL) dugc lam kho
trén NazSO4, duoc loc va duge co trong chan khong. San pham tho cho budce tiép theo

ma khong can tinh ché. Tao ra hop chét trung gian 6 (0,60 g, tho) la chét rin mau vang.
Quy trinh chung dé didu ché hop chat trung gian 7 -

N

N
N
nH N Hn— N
g HCIMeOH g

(0] N _— O N
BocHN ‘> MeOH HoN Q
© N | X" "NH <—o 2 N | x N g

6 7

B4 sung HCI/MeOH (4 M, 5,00 mL, 24,51 duong lugng) vao dung dich ctua hop
chét trung gian 6 (0,50 g, 816,0 umol, 1 duong lugng) trong MeOH (5,00 mL). Hon hop
dwoc khudy & nhiét do 20°C trong 12 gid. LCMS cho thay phan tmg hoan thanh. Hon
hop dugc cd trong chan khong. San pham thd cho bude tiép theo ma khong can tinh ché.
Tao ra hop chét trung gian 7 (0,50 g, tho, HCI) 1a chét rin mau vang.

'HNMR : DMSO 400MHz

Quy trinh chung @& didu ché hop chét 10 -
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Hop chit 10

B sung TEA (645,0 mg, 6,37 mmol, 887,2 uL, 7 duong luong) va prop-2-enoyl
clorua (82,4 mg, 910,6 umol, 74,2 uL, 1 duong luong) vao dung dich cta hop chét trung
gian 3 (0,50 g, 910,6 umol, 1 duong lwong, HCI) trong DMF (10,0 mL). Sau d6 hon hop
dugc khudy & nhiét do 20°C trong 12 gio. LCMS cho thdy phan tmg hoan thanh. Hon
hop dugc rét vao HoO (50,0 mL), sau d6 dugc loc va banh loc duoc co trong chan khong.
San pham thd duoc tinh ché biang HPLC pha ddo (cft : Phenomenex Luna C18
200*40mm* 10um; pha dong : [nudc(0,05%HCI)-ACN]; B%: 10%-30%, 10 phut) va
(cot : Xtimate C18 150*25mm*5um; pha dong : [nude(10mM NH4HCOs3)-ACN]; B%:
30%-60%, 10 phut). Tao ra hop chét trung gian 10 (20,0 mg, 35,0 umol, hiéu suat 3,85%,
5 tinh khiét 99,3%) 1a chét rin mau vang.

'HNMR : DMSO 400MHz

12,20 (s, 1H), 10,73 (s, 1H), 8,68 (d, J=5,01 Hz, 1H), 8,18 (s, 1H), 8,11 (s, 1H),
7,96 - 8,03 (m, 3H), 7,88 - 7,94 (m, 2H), 7,62 (d, J = 4,16 Hz, 1H), 7,16 (s, 1H), 6,17 -
6,27 (m, 1H), 6,01 - 6,09 (m, 1H), 5,56 (dd, J = 10,15, 2,20 Hz, 1H), 3,86 - 3,92 (m,
4H), 3,79 - 3,86 (m, 1H), 3,72 - 3,79 (m, 4H), 3,66 (s, 2H), 2,79 (br d, /= 7,70 Hz, 1H),
2,65 (br d, J= 11,98 Hz, 1H), 1,99 - 2,10 (m, 1H), 1,91 (br t, /= 9,90 Hz, 1H), 1,63 -
1,83 (m, 2H), 1,46 - 1,62 (m, 1H), 1,12 - 1,32 (m, 1H).
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Quy trinh chung d€ diéu ché hop chat trung gian 2 -
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B sung DMAP (104,2 mg, 853,0 umol, 0,2 duong luong) vao dung dich ctia hop
chét trung gian 1 (0,70 g, 4,27 mmol, 1 dwong lugng), hop chét trung gian 3A (1,32 g,
4,48 mmol, 1,05 duong luong) va TEA (517,9 mg, 5,12 mmol, 712,4 uL, 1,2 duong
luong) trong DMF (7,00 mL).'Sau d6 hon hop duoc khudy & nhiét d6 20°C trong 16 gio.
LCMS cho thdy phan tmg duge hoan thanh. Hdn hep dugce rét vao H,O (30,0 mL), sau
d6 duoc loc va banh loc dugce cd trong chan khong. San pham thd duge st dung cho
buée tiép ma khong can tinh ché. Tao ra hop chit trung gian 2 (2,10 g, tho) 1a chét ran

mau vang.
'"H NMR : DMSO 400MHz

12,18 (br s, 1H), 9,50 (br s, 1H), 9,05 (br s, 1H), 8,13 - 8,23 (m, 3H), 7,95 (s,
1H), 7,86 (br d, J = 8,38 Hz, 2H), 7,71 (br d, J = 8,82 Hz, 2H), 7,54 (br d, /= 8,38 Hz,
2H), 7,10 (s, 1H), 3,68 - 3,92 (m, 8H), 2,69 - 2,91 (m, 5H)

Quy trinh chung dé diéu ché hop chat trung gian 3 -
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B4 sung hop chat trung gian 2 (1,00 g, 2,18 mmol, 1 dwong lugng) va EtOH (5,00
mL) vao dung dich cia SnClh.2H>0 (2,95 g, 13,0 mmol, 6 duong lugng) trong HCI (1,2
M, 9,98 mL, 5,5 duong luong), hén hop duogc khuéy & nhiét dd 80°C trong 24 gid.
LCMS cho thdy phan tmg hoan thanh. Hon hop phan tmg dugc ¢d dudi ap sudt giam dé
loai bd EtOH. Cin duge pha lodng véi HxO (30,0 mL) va bd sung NaHCO3 nuée dé
diéu chinh pH = 8. Sau do hdn hop dugce loc va banh loc dugce cb trong chan khong. San
pham tho duge st dung cho budce tiép ma khong can tinh ché. Tao ra hop chit trung gian

3 (1,00 g, thd) 1a chat rdn mau vang.

Quy trinh chung dé didu ché hop chat 11 -
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Bé sung TEA (235,6 mg, 2,33 mmol, 324,0 uL, 2 duong luong) va prop-2-enoyl
clorua (105,7 mg, 1,16 mmol, 94,9 uL, 1 duong lugng) vao dung dich ctia hgp chét trung
gian 3 (0,50 g, 1,16 mmol, 1 dwong lugng) trong DMF (5,00 mL). Sau d6 hdn hop duge
khudy & nhiét do 20°C trong 12 gio. LCMS cho thiy phan g dwoc hoan thanh. Hon
hop dugc rét vao H20 (30,0 mL), sau do dugc loc va bénh loc dugc cd trong chan khong.
San pham tho dugc tinh ché bing HPLC pha dao (cot: Luna C18 100*30 5u; pha dong:
[nu6c(0,04%HC1)-ACN]; B%: 10%-40%, 11 phut). Tao ra hop chat 11 (30,0 mg, 56,0
umol, hidu suét 4,81%, do tinh khiét 97,0%, HCI) 1a chit rdn mau vang.

"H NMR : DMSO 400MHz

12,99 (br s, 1H), 10,11 (s, 1H), 9,16 (s, 1H), 9,00 (s, 1H), 8,31 - 8,41 (m, 1H),
7.83 - 7.93 (m, 2H), 7,58 (dd, J = 13,27, 8,86 Hz, 4H). 7,43 (s, 1H), 7,41 (s, 1H), 7.28 -
7,38 (m, 1H), 6,37 - 6,49 (m, 1H), 6,18 - 6,28 (m, 1H), 5,67 - 5,79 (m, 1H), 3,98 (br d,
J= 4,65 Hz, 4H), 3,79 - 3,86 (m, 4H)
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Quy trinh chung dé diéu ché hop chat 2 -
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O
MsCI, TEA
HO \ X OMe — > MsO ‘ X OMe
_N CHCl; _N
1 2

Bb sung TEA (21,0 g, 207,7 mmol, 28,9 mlL, 1,51 duong lugng) va
metansulfonyl clorua (17,8 g, 155,4 mmol, 12,0 mL, 1,13 dwong lugng) ¢ nhiét do 0°C
vao dung dich da khudy cua hop chat 1 (23,0 g, 137,5 mmol, 1 duong lugng) trong
CHCl; (200,0 mL). Hon hop duoc khudy & nhiét do 0°C trong 2 gio. TLC (Diclorometan
- Metanol = 10 : 1, R¢= 0,62) cho thay phan g hoan thanh. Hon hop duge rét vao H2O
da (400,0 mL) va duoc chiét v6i DCM (200,0 mL x 3). Sau d6 pha hitu co dugc riaa
béng nuée mudi (500,0 mL) dugc 1am kho trén Na,SO4, dugc loc va dugc cd trong chan
khong. San pham tho cho budc tiép theo ma khong can tinh ché. Tao ra hgp chat 2 (33,0
g, tho) la chét rin mau vang.

"H NMR : (400MHz, CDCls)

$ 8,78 (d, J = 5,1 Hz, 1H), 8,13 (s, 1H), 7,48-7,54 (m, 1H), 5,30 (s, 2H), 4,00-
4,04 (m, 3H), 3,10 ppm (s, 3H)

- Quy trinh chung dé didu ché hop chat 4 -

BocHN
0 Ug 0

us0” Y X O oMe » BochN N X OMe
N K,COq DMF R

2

Vao dung dich cta hop chéat 2 (33,0 g, 134,5 mmol, 1 duong lugng), hop chét 3
(53,9 g, 269,1 mmol, 2 duong luong), K2COs (92,9 g, 672,7 mmol, 5 duoﬁg lugng)
trong DMF (300,0 mL) dugc khit khi va dugc thdi bang N2 3 lan, va sau d6 hdn hop
duge khudy ¢ nhiét do 120°C trbng 5 gid trong khi Na. TLC (Diclorometan : Metanol =
10: 1, R¢=0,55) cho thay phan ing hoan thanh. Hon hgp dugc rét vao H20 (500,0 mL)
va duge chiét véi DCM (300,0 mL x 3). Sau do, pha hitu co dugc rira bang nudc mudi
(1,00 L) duge 1am kho trén NazSOs, duoc loc va duge co trong chan khong. Can duge
tinh ché bang sic ky silicagel duoc rira giai bing ete dau mo : etyl axetat = 100/1 ~20/1
~10/1 ~ 1/1. Tao ra hop chét 4 (43,0 g, 123,0 mmol, hiéu sudt 91,4%) la chét rin mau
vang.
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Quy trinh chung dé didu ché hop chit 5 -
(@]
BocHN HORHO — pochin
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Bb sung LiOH.H,O (15,4 g, 369,1 mmol, 3 duong luong) trong H2O (200,0 mL)
vao dung dich cta hop chét 4 (43,0 g, 123,0 mmol, 1 duong lugng) trong THF (200,0
mL). Hén hop duge khudy & nhiét @6 20°C trong 3 gio. TLC (Diclorometan : Metanol
=10 : 1, R¢= 0) cho thdy phan (mg hoan thanh. Hon hop duoc rot vao H2O (100,0 mL)
va dugc chiét véi DCM : MeOH = 10 : 1 (100,0 mL x 7). Sau d6 pha hitu co dugc lam
kho trén NaySOs, duoc loc va dugc ¢b trong chan khong. San phém thd cho budc tiép

theo ma khong can tinh ché. Tao ra hop chat 5 (33,0 g, tho) 1a chét rin mau vang.
'TH NMR : (400MHz, DMSO)

58,37 (d,J= 4,9 Hz, 1), 7,90 (s, 1H), 7,31-7,40 (m, 1H), 6,74 (br d,J=7,7 Hz,
1H), 3,46-3,61 (m, 2H), 3,40 (br s, 1H), 2,74 (br d, J="7,9 Hz, 1H), 2,59 (br d, J= 9.7
Hz, 1H), 1,76-1,91 (m, 2H), 1,70 (br d, J = 9,0 Hz, 1H), 1,55-1,65 (m, 1H), 1,42-1,50
(m, 1H), 1,35 (s, 9H), 1,04-1,19 ppm (m, 1H)

Quy trinh chung dé diéu ché hop chat 6 -

BocHN NAG)OLOH opd 3A >~ 0 ~ N
\Q N DCMTEAHATU  BocHN q /\CHLNH Q_—>
ISR e ;
5 6

B& sung TP (17,7 g, 27,9 mmol, 16,6 mL, d¢ tinh khiét 50%, 1,5 duong luong)
vao dung dich cta hop chét 5 (5,50 g, 18,6 mmol, 1 duong luong), hop chét 3A (9,99 g,
29.8 mmol, 1,6 duong lugng), DIEA (6,02 g, 46,5 mmol, 8,11 mL, 2,5 duong luong)
trong DCM (100,0 mL). Hoén hop duge khudy & nhiét d§ 20°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢=0,51) cho thay phan tng hoan thanh. Hon hop
dugc rét vao HoO (150,0 mL) va duge chiét v6i DCM (100,0 mL x 3). Sau d6 pha hitu
co dugc ria bﬁng nude mudi (500,0 mL x 3) dugc lam kho trén NaS0s4, duoc loc va

duoc cd trong chan khong. Sau d6 pha hitu co dugce rua bang nudc mudi (500,0 mL x
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3) dugc 1am kho trén NaySOs, dugc loc va dugce cd trong chén khong. San phém thd
dugc nghién bang MeCN (150,0 mL) & nhiét do 20°C trong 2 gi¢. Tao ra hop chét 5
(4,00g, tho) 1a chit rin mau vang.

Quy trinh chung dé didu ché hop chat 7 -
wild )
~ — HCI/MeOH
BocHN U “@%« O)é_z:} T veon | HZN\Q “CKL O/j_l_}
6

B sung HCI/MeOH (4 M, 133,3 mL, 40,8 duong luong) vao dung dich cia hop
chét 5 (8,00 g, 13,0 mmol, 1 duong lugng) trong MeOH (50,0 mL). Hon hop duoc khudy
& nhiét 6 20°C trong 12 gio. TLC (Diclorometan : Metanol = 10 : 1, Rr=0) cho théy
phéan Gng hoan thanh. Hon hop dugc cd trong chan khong. San pham tho dugc tinh ché
bang HPLC pha déo (cft : Phenomenex luna C18 250 * 50mm * 15um; pha dong :
[nude(0,05%HC1)-ACN]; B%: 1%-25%, 20 phut). Tao ra hop chét 7 (7,00 g, tho, HCI)

1a chit rdn mau vang.
TH NMR : (400MHz, DMSO)

§ 13,07 (br s, 1H), 12,05 (br s, 1H), 10,88 (s, 1H), 8,86 (br d, J = 4,4 Hz, 1H),
8.41 (br's, 3H), 8,35 (s, 111), 8,02-8,10 (m, 3H), 7,95-8,01 (m, 2H), 7,42 (br s, 1H), 4,59
(br s, 2H), 4,00 (br d, J = 4,4 Hz, 6H), 3,83 (br d, J = 4,2 Hz, 4H), 3,33-3,69 (m, 2H),
2.83-3,13 (m, 2H), 1,84-2,15 (m, 3H), 1,53 (br s, 1H), 1,15-1,29 ppm (m, 1H)

Quy trinh chung @& didu ché hop chét 13 -
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Hop chit 13

Bé sung T3P (4,64 g, 14,5 mmol, 4,33 mL, 2 duong luong) vao dung dich ctia
hop chét 7 (4,00 g, 7,29 mmol, 1 duong luong, HCI), axit (E)-4-(dimetylamino)but-2-
enoic (1,21 g, 7,29 mmol, 1 duong lugng, HCI), DIEA (2,82 g, 21,8 mmol, 3,81 mL, 3
duong lugng) trong DCM (50,0 mL). Hon hop duoc khudy & nhiét do 20°C trong 12
gio. LCMS : (ET22820-211-P1A1) cho thay phan (mg hoan thanh. Hon hop phan ung
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dugc rot vao HoO (100,0 mL) va duoc chiét véi DCM (50,0 mL x 3). Sau d6 pha hitu
co dugc rua b?mg nude mubi (100,0 mL) duge 1am khd trén NaxSOs, dugc loc va dugce
¢ trong chan khong. San pham tho dugce tinh ché bang HPLC pha déo (cot: Phenomenex
luna ¢18 250mm * 100mm * 10um; pha dong : [nudc(0,05%HCI)-ACN]; B%: 1%-
25%,25 phut). Tao ra hop chét 13 (0,70 g, 1,09 mmol, hiéu suat 15,0%, do tinh khiét
97,4%) 1a chét rdn mau vang.

THNMR : (400MHz, DMSO)

§ 13,35 (brs, 1H), 11,49 (br s, 1H), 11,01-11,18 (m, 1H), 10,89 (s, 1H), 8,87 (d,
J=4,9 Hz, 1H), 8,69 (br d, J= 7,5 Hz, 1H), 8,32-8,48 (m, 2H), 7,94-8,13 (m, 5H), 7,50
(s, 1H), 6,57-6,77 (m, 1H), 6,17-6,33 (m, 1H), 4,56 (br s, 2H), 4,02-4,08 (m, 5H), 3,85
(br d, J=4,8 Hz, 6H), 3,3t 0 dén 3,42 (m, 2H), 2,87-3,00 (m, 1H), 2,75-2,82 (m, 1H),
2,66-2,74 (m, 6H), 1,75-2,08 (m, 3H), 1,61-1,75 (m, 1H), 1,36-1,52 ppm (m, 1H)

Quy trinh chung dé diéu ché hop chét 3-

N\
/y N t-BuONa @\ O N
HN-S + ©\ P < 0 W\

// - >

S 2
</ o o THF o N N—
= Cl
1 2 3

Bé sung timg giot hop chét 2 (62,6 g, 354,8 mmol, 45,4 mL, 1,09 duong luong)
& nhiét do 10°C vao dung dich ctua hop chat 1 (50,0 g, 325,5 mmol, 1 duong luong),
natri; 2-metylpropan-2-olat (32,8 g, 341,8 mmol, 1,05 duong luong) trong THF (350,0
mL). Hon hop duoc khudy & nhiét do 25°C trong 2 gio. TLC (ete dau md/etyl axetat =
1/1, Ry = 0,59) cho thay phan tng dugc hoan thanh. Hon hop phan Gng dugc bd sung
H,0 (100,0 mL), dugc loc va banh loc dugc rira béng MeOH (50,0 mL x 3), duoc ¢
trong chan khong. Can dugc st dung cho bude tiép theo ma khong cén tinh ché. Hop

chét 3 (80,0 g, 272,3 mmol, hiéu suét 83,6%) 1a chét rdn mau tréng.
TH NMR : DMSO 400 MHz

8.79 - 8.85 (m, 1H), 8,11 - 8,20 (m, 3H), 7,74 - 7,81 (m, 1H), 7,64 - 7,72 (m, 2H),
6,97 (d, J= 4,0 Hz, 1H)

Quy trinh chung @& diu ché hop chét 4-
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S Cl = Cl
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4

B sung timg giot LDA (2 M, 127,6 mL, 1,5 duong luong) ¢ nhiét do -78°C vao
dung dich cta hop chét 3 (50,0 g, 170,2 mmol, 1 duong luong) trong THF (300,0 mL).
Sau d6 hdn hop dugc khudy & nhiét @ -78°C trong 1 gid. Sau d6 12 (56,1 g, 221,2 mmol,
44,5mL, 1,3 duongr lwong) trong THF (100,0 mL) dugc bd sung vao hdn hop. Hon hop
duge khudy & nhiét d -78°C trong 1 gio. TLC (ete dau md/etyl axetat = 1/1, Rr=0,71)
cho thdy phéan tmg dugc hoan thanh. HCI (1M, 200,0 mL) dugc bd sung vao hdn hop.
Sau d6 hon hop dugc cd trong chan khong dé loai bd THF. Cin duoc pha loang véi HoO
(100,0 mL), dugc chiét voi EtOAc (300,0 mL x 3). Céc 16p hitu co két hop dugc ria
bang nude mudi (500,0 mL), dugc lam kho trén Na;SO4, dugc ¢b trong chan khong. San
phém thé dugc nghién bang MeCN (200,0 mL) ¢ nhiét do 25°C trong 2 gio. Tao ra hop
chét 4 (50,0 g, 119,1 mmol, hiéu sudt 70,0%) la chét rin mau tring nhat.

IH NMR : DMSO 400 MHz
8.75 - 8,79 (m, 1H), 8,08 - 8,14 (m, 2H), 7,75 — 7,82 (m, 1H), 7,65 - 7.73 (m,
2H), 7,38 (s, 1H)

Quy trinh chung d& diéu ché hop chat 1A-

N
\
©\S//o ;\1/\\N NaOH/MeOH ¢ N
_— —
2N
== Cl

4 1A

Bb sung NaOH/MeOH (5 M, 237,8 }mL, 7,13 duong lugng) vao dung dich cua
hop chit 4 (70,0 g, 166,8 mmol, 1 duong luong) trong THF (400,0 mL). Sau do hdn hop
duoc khqu 4] nhiétvdcf) 25°C trong 1 gio. TLC (ete dau md/etyl axetat = 0/1, Re= 0,62)
cho thay phan tng dugc hoan thanh. Hon hop phan ng dugc ¢6 dudi ap sut giam dé
loai bd THF va MeOH. Can dugc pha lodng v&i NH4Cl (chtra nude, 500,0 mL), duoc

loc va banh loc duge cd dudi ap suat giam dé tao ra can. San pham tho dugc nghién
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bing MeCN (50,0 mL) & nhiét do 25°C trong 2 gid. Tao ra hgp cht 1A (40,0 g, 143,1

mmol, hiéu suat 85,8%) 1a chat ran mau nau.

'"H NMR : DMSO 400 MHz
13,14 (br s, 1H), 8,47 - 8,59 (m, 1H), 6,89 (s, 1H)
Quy trinh chung dé didu ché hop chat 2A-

N\
\N

HN
/N—\\ Q N .
HN N “~
— | N
I = ol n-butanol : >

(0]

1A 2A

Han hop ctia hop chét 1A (40,0 g, 143,1 mmol, 1 duong lugng), morpholin (24,9
g, 286,2 mmol, 25,1 mL, 2 duong lugng) trong n-butanol (200,0 mL) dugc khir khi va

duoc théi bing N 3 14n, va sau d6 hén hop duge khudy ¢ nhiét do 100°C trong 12 gio
trong khi N2. TLC (Diclorometan/Metanol = 10/1, R = 0,62) cho thiy phan tmg hoan

thanh. Hn hop phan tng dugc loc va banh loc duge ¢b. San pham thd dugc st dung

cho bude tiép theo ma khong can tinh ché. Tao ra hop chat 2A (40,0 g, 121,1 mmol,

hiéu suat 84,6%) la chat ran mau nau.

4H)

"HNMR : DMSO 400 MHz

12,27 (br s, 1H), 8,08 (s, 1), 6,88 (s, 1H), 3,77 - 3,82 (m, 4H), 3,67 - 3,72 (m,

Quy trinh chung dé didu ché hop chét 3A -

31 z
N._\\ y BiOH);
7 W\
! Hak X
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p— PdidppiClz Hal

28

Dung dich ctua hop chat 2A (20,0 g, 60,5 mmol, 1 duong luong), axit (4-
aminophenyl)boronic (15,7 g, 90,8 mmol, 1,5 duong luong, HCI), K2CO3 (50,2 g, 363,5
mmol, 6 duong luong) trong dioxan (100,0 mL) va H20 (25,0 mL) duoc khudy & nhiét
6 25°C trong 0,5 gid. Sau d6 Pd(dppH)Cla (4,43 g, 6,06 mmol, 0,1 duong lugng) duoc
bd sung. Hon hgp duoc khudy & nhiét do 100°C trong 12 gio. TLC
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(Diclorometan/Metanol = 10/1, R¢= 0,47) cho thay phan ting dugc hoan thanh. Hdn hop
phéan tng dugc c¢d dudi ap sudt giam dé loai bé dioxan. Cén dugc pha loang véi H2O
(150,0 mL) va duoc chiét véi EtOAc (300,0 mL x 5). Céc 16p hitu co két hop duoc rira
béng nude mudi (300,0 mL), duge 1am kho trén Na,SOs, duge loc va dugc c6 dudi ap
sudt giam dé tao ra cin. San phim tho dugce nghién bang MeOH (60,0 mL) trong 2 gid
& nhidt d6 25°C. Hop chét 3A (8,50 g, 28,7 mmol, hi¢u suit 47,5%) 1a chét rin mau nau.

'H NMR : DMSO 400 MHz

11,92 (br s, 1H), 8,12 (s, 1H), 7,57 (br d, J = 8,4 Hz, 3H), 6,83 (s, 1H), 6,59 (br
d, J= 8.4 Hz, 2H), 5,32 (s, 2H), 3,83 (br d, J = 4,6 Hz, 4H), 3,74 (br d, J = 4,6 Hz, 4H).

Vidul2
Tong hop hop chat 15
M=
. .__-?{/ ‘;\‘:‘N
:r\‘!!H A
7, "L‘"‘k‘;- & N
*N o = & M=,
I ’} Js ) ] ¢ \
HCE | G WHNH S Ny
M “NH")"“J
Hop chit 15
[ Agemmm,
& ‘3“ PR
- P 3=
,Ef - sBUeale
e «-:"L* JL* HAT. TRA BNV HEE i r—-ga""b".‘\fiﬁ{ T ‘\H’Lt‘v’j \».»-.c’;
_’,.f‘\'ﬁ)’_’,ﬂ:,},\_v’, “H -
° Hop chit 15

Bé sung TP (10,9 g, 17,24 mmol, 10,2 mL, d tinh khiét 50%, 1,5 duong lugng)
vao dung dich cua hgp chét trung gian 6 (6,00 g, 11,49 mmol, 1 duong lugng, HCI), axit
(E)-4-(dimetylamino)but-2-enoic (1,90 g, 11,49 mmol, 1 duong luong, HCI), DIEA
(3,71 g, 28,74 mmol, 5,01 mL, 2,5 duong lugng) trong DCM (40,0 mL). Hon hop duoc
khudy & nhiét d§ 20°C trong 1 gio. LC-MS cho thiy ~0% hop chét trung gian 6 dugc
duy tri. Nhiéu dinh méi dugc thé hién trén LC-MS va ~39% hop chét mong mudn duge
phat hién. Hon hop phan tmg duoc ¢d dudi &p suét giam 8 tao ra can. San pham thd

dugc tinh ché bing HPLC pha dao (diéu kién 0,1% FA). Hop chat 15 (0,800 g, 1,26
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mmol, hiéu sut 10,9%, HCL, 9 tinh khiét 96,8%) duoc thu duéi dang chat rén mau da
cam.

IH NMR : (400MHz, DMSO)

§ 13,25 - 13,10 (m, 1H), 13,09 - 12,95 (m, 1H), 11,40 - 11,19 (m, 1H), 11,05 -
10,86 (m, 1H), 10,44 (s, 1H), 9,32 (br d, J = 6,6 Hz, 1H), 8,38 - 8,32 (m, 1H), 7,99 -
7,85 (m, 3H), 7,64 - 7,54 (m, 2H), 7,45 - 7,38 (m, 1H), 6,80 - 6,64 (m, 1H), 6,46 - 6,42
(m, 1H), 6,35 - 6,22 (m, 1H), 6,11 - 6,00 (m, 1H), 4,78 - 4,68 (m, 1H), 4,53 - 4,42 (m,
2H), 4,10 (br s, 2H), 4,06 - 3,98 (m, SH), 3,89 - 3,82 (m, 5H), 2,78 - 2,69 (m, 6H)
Vidu 13

Téng hop hop chat 19
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Hop chit 19
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Hop chit 19
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Quy trinh chung dé didu ché hop chét 1 -
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3A

Bb sung HATU (1,93 g, 5,08 mmol, 1,5 duong lu:c.mg) vao dung dich cda hop
chét 3A (1,00 g, 3,39 mmol, 1 dvong luong), hop chit 1b (1,04 g, 3,39 mmol, 1 dwong
luong), TEA (2,40 g, 23,7 mmol, 3,30 mL, 7 duong luong) tfong DMF (12,0 mL). Hoén
hop duoc khudy & nhiét do 20°C trong 12 gis. LCMS cho thdy phan tng hoan thanh.
Hbn hop duoc rét vao Ha0 (150,0 mL), sau d6 duoc loc va banh loc duoc co trong chan
khong. San pham tho duge tinh ché bang HPLC pha déo (cot: Phenomenex luna C18
250 * 50mm * 10 um; pha dong: [nude (0,05%HCI) -ACN]; B%: 10%-30%, 20 phut).
Tao ra hop chét 1 (0,500 g, 804,9 umol, hiéu sudt 23,7%, HCI) 1a chat rin mau vang.

Quy trinh chung dé didu ché hop chét 2 —
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" B6 sung HCI/MeOH (4 M, 18,8 mL, 93,5 duong lugng) vao dung dich cua hop
chat 1 (0,500 g, 804,9 umol, 1 duong lwgng, HCI) trong MeOH (5,00 mL). Hon hop
dwoc khudy & nhiét do 20°C trong 12 gio. LCMS cho thdy phan (mg hoan thanh. Hon
hop dugc co trong chan khong. San phém tho cho budce tiép theo ma khong can tinh ché.

Tao ra hop chit 2 (0,450 g, tho, HCI) 1a chét rin mau vang.

Quy trinh chung @& didu ché hop chat 19 -

=M
T i
TEADCM T
M
1
%“(:x A

Hop chit 19

B6 sung ting giot prop-2-enoyl clorua (52,1 mg, 575.8 umol, 46,9 ul, 1 duong
luong) trong DCM (2,00 mL) & nhiét d¢ -20°C vao dung dich cta hop chét 2 (0,300 g,
575,8 umol, 1 duong luong, HCI), TEA (582,6 mg, 5,76 mmol, 801,4 uL, 10 duong
lugng) trong DCM (10,0 mL). Hon hop duogc khudy & nhiét d§ -20°C trong 0,5 gio.
LCMS cho thy phan tng hoan thanh. Hon hop duoc cd trong chan khong. San pham
thd dugc tinh ché béng HPLC pha dao (cdt: Phenomenex Luna C18 150 * 30mm * 5Sum;
pha dong: [nude (0,04%HCI) -ACN]; BY%: 5%-35%, 10 phut) va (cot: Phenomenex
Luna C18 150 * 30mm * Sum; pha dong: [nudce (0,04%HCI) -ACN]; B%: 5%-35%, 10
phut) (cot: Phenomenex Luna C18 150*30mm * Sum; pha dong: [nudce (0,04%HCI) -
ACN]; B%: 5%-35%, 10 phut). Tao ra hop chat 19 (15,0 mg, 24,8 umol, hi¢u sudt
4.32%, 46 tinh khiét 95,4%, HCI) 1a chét rén mau vang.

I'H NMR : DMSO Varian_S_400MHz

13,01 (br s, 2H), 11,10 (s, 1H), 10,31 (s, 1H), 8,99 (d, J= 6,72 Hz, 1H), 8,33 (s,
1H), 7,95 (d, J = 8,68 Hz, 2H), 7,87 (d, J = 7,21 Hz, 1H), 7,58 (d, /= 8,80 Hz, 2H), 7,38
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(br s, 1H), 6,44 (dd, J =721, 2,32 Hz, 1H), 6,20 - 6,28 (m, 1H), 6,11 - 6,18 (m, 1H),
6,08 (d, J=2,20 Hz, 1H), 5,64 - 5,71 (m, 1H), 4,66 - 4,78 (m, 1H), 4,47 (br s, 2H), 4,07
(br s, 2H), 3,99 (br d, J = 4,65 Hz, 5H), 3,78 - 3,86 (m, 4H)

Quy trinh chung dé didu ché hop chit 3-

0
N o0 2 ( 1
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/N t-BuONa O N
HN—N — > //S/iN SN
|
1 3

B sung t-BuONa (32,8 g, 341,8 mmol, 1,05 duong lugng) vao dung dich cua
hop chét 1 (50,0 g, 325,5 mmol, 1 duong lugng) trong THF (350,0 mL), sau d6 hop chét
2 (57,5 g, 325,5 mmol, 41,6 mL, 1 duong lugng) duoc bd sung vao hon hop & nhiét do
10°C. Phan tng dugc khudy & nhiét do 25°C trong 5 gio. TLC (ete dau mo/etyl axetat =
1/1, R¢ = 0,59) cho thay phan tng duge hoan thanh. Hon hop phan tng dugc bd sung
H,0 (100,0 mL), dugc loc va banh loc duge ria béng MeOH (50,0 mL x 3), duoc cd
trong chan khong. Can dugc st dung cho bude tiép theo ma khong can tinh ché. Tao ra

hop chét 3 (90,0 g, 306,4 mmol, hi¢u suit 94,1%) 1 chét ran mau tring.
'H NMR: DMSO Bruker E 400MHz

8.80- 8,85 (m, 1H), 8,13 - 8,19 (m, 3H), 7,76 - 7,83 (m, 1H), 7,64 - 7,71 (m, 2H),
6,96 - 6,99 (m, 1H)

Quy trinh chung dé diéu ché hop chét 4-

@\/9 N i PN

S. N —_— PN / N
g N THF o NTN—=
= Cl | = Cl
3 4

Hai phan ung dugc thuc hién song song.

B sung timg giot LDA (2 M, 102,1 mL, 1,5 duong luong) & nhiét 4o -78°C vao
dung dich cta hgp chét 3 (40,0 g, 136,1 mmol, 1 duong lugng) trong THF (150,0 mL).
Phan ing dugc khudy ¢ nhiét d6 -78°C trong 1 gio. Sau do I (44,9 g, 177,0 mmol, 35,6
mL, 1,3 duong lugng) trong THF (50,0 mL) dugc bd sung ting giot vao hdn hop phan
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ung. Phan tng dugc khudy & nhiét d6 -78°C trong 1 gio. TLC (ete dau mo/etyl axetat =
1/1, Re= 0,61) cho thdy phan ting hoan thanh. Hai phan tmg dugc két hop dé xi Iy. Hon
hop dugce bd sung HCI (1M, 200,0 mL), dugc co, duoc loc. Banh loc dugc nghién béng
MeCN (100,0 mL) trong 2 gid, dugce loc va duge co trong chan khong. Tao ra hop chét
4 (80,0 g, 190,6 mmol, higu suét 70,0%) 1a chat rin mau tring nhat.

IH NMR: DMSO Varian_S_400MHz
8,75 - 8,77 (m, 1H), 8,07 - 8,13 (m, 2H), 7,76 - 7,81 (m, 1H), 7,65 - 7,72 (m, 2H),
7,34 -7,38 (m, 1H

Quy trinh chung dé didu ché hop chat 1A-

N
\
©\S//O L\l/\\N NaOH/MeOH HN 4 N
_______) —
N
= Cl

4 1A

B6 sung NaOH/MeOH (5 M, 200,1 mL, 7 duong lugng) vao dung dich cua hogp
chat 4 (60,0 g, 142,9 mmol, 1 duong lugng) trong THF (400,0 mL). Phan Gng dugc
khudy & nhiét @ 25°C trong 1 gid. TLC (ete du mo/etyl axetat = 0/1, Rr = 0,57) cho
thay phan tng dugc hoan thanh. Hon hop phan tng duoc cd dudi dp sudt giam dé loai
bd THF va MeOH. Cin dugc pha loang vdi NH4Cl (chtra nuge 500,0 mL), duoc loc va
banh loc dugc cd dudi ap sudt giam dé tao ra c@n. San pham tho dugc nghién bing
MeCN (50,0 mL) & nhiét do 25°C trong 2 gio. Tao ra hop chét 1A (35,0 g, tho) 1a chit

rin mau tring nhat.
'H NMR: DMSO Varian Y _400MHz
13,11 - 13,18 (m, 1H), 8,47 - 8,55 (m, 1H), 6,81 - 6,92 (m, 1H)
Quy trinh chung dé didu ché hop chat 2A-
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Dung dich cta hgp chét 1A (35,0 g, 125,2 mmol, 1 duong lugng), morpholin
(21,8 g, 250,4 mmol, 22,0 mL, 2 duong luong) trong n-butanol (200,0 mL) duoc khuéy
& nhiét do 100°C trong 12 gid. TLC (Diclorometan/Metanol = 10/1, Rf=0,51) cho thay
phan ung hoan thanh. Hon hop phan g duge loc va banh loc duge cd. San phim thd
dugc str dung cho budce tiép theo ma khong cAn tinh ché. Tao ra hop chat 2A (40,0 g,

thd) 14 chét rin mau tring nhat.

Quy trinh chung dé didu ché hop chit 3A —

) B{OH}
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25 A

Dung dich cua hop chat 2A (40,0 g, 121,1 mmol, 1 dudng lugng), axit (4-
aminophenyl)boronic (31,5 g, 181,7 mmol, 1,5 duong luong, HCI), K»CO3 (100,4 g,
727,0 mmol, 6 duong luong) trong dioxan (140,0 mL) va H2O (70,0 mL) dugc khudy &
nhiét do 25°C trong 0,5 gid. Sau d6 Pd(dppf)Clz (8,87 g, 12,1 mmol, 0,1 duong lugng)
dugc bd sung. Phan tng dugc khudy & nhiét do 100°C trong 12 gio. TLC
(Dicloromethan/Metanol = 10/1, R¢ = 0,42) cho thay phan tng dugc hoan thanh. Hon
hop phén ng dugc pha lodng véi H20 (200,0 mL) va dugc chiét véi EtOAc (500,0 mL
x 5). Cac 16p hitu co két hop duoc rita bang nuée mudi (300,0 mL), duge lam kho trén
Na»S0s, duoc loc va dugc cd dudi ap suét giam dé tao ra can. San phém tho duoc nghién
bing MeOH (50,0 mL) & nhiét do 25°C trong 10 gié. Tao ra hop chit 3A (13,0 g, 44,0

mmol, hiéu suét 36,3%) 1a chit rin mau tréng nhat.
'H NMR: DMSO Varian_S 400MHz

11,91 (br s, 1H), 8,10 - 8,15 (m, 1H), 7,53 - 7,62 (m, 2H), 6,83 (s, 1H), 6,56 -
6,64 (m, 2H), 5,23 - 5,38 (m, 2H), 3,83 (br d, J= 4,4 Hz, 4H), 3,70 - 3,77 (m, 4H)

Quy trinh chung dé didu ché hop chét 2a -
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Bd sung ting giot LDA (2 M, 69,7 mL, 2,4 duong lugng) & nhiét do -78°C vao
dung dich cua hop chét 1a (10,0 g, 58,1 mmol, 1 duong luong) trong THF (70,0 mL).
Sau d6 hdn hop dwoc khudy & nhiét do -78°C trong 15 phit. Sau d6 dimetyl cacbonat
(6,28 g, 69,7 mmol, 5,87 mL, 1,2 duong lugng) dugce bd sung tirng giot vao hén hop.
Phan tmg dugc khudy & nhiét 6 0°C trong 4 gio. TLC (ete dau mo : etyl axetat =3 : 1,
R¢= 0,57) cho thiy phan ttng dugc hoan thanh. Hon hop phan tmg duge lam dung bang
cach bd sung HCI (1M, 100,0 mL), va sau d6 dugc pha lodng véi H20 (50,0 mlL) va
dugc chiét voi EtOAc (100,0 mL x 3). Céc 16p hitu co két hop duge rira bang nudc mubi
(30,0 mL), dugc 1am kho trén Na>SOs, duge loc va duoc ¢d dudi ap suét giam dé tao ra
cdn. Can dugc tinh ché bing sf\c ky cdt (SiOg, ete dau mé/etyl axetat=30/1 dén 0/1). Tao
ra hop chét 2a (9,00 g, 39,1 mmol, hiéu sudt 67,3%) 1a dau mau nau.

Quy trinh chung dé diéu ché hop chat 3a —

N
Q—Br Pd(cat) \ N&NHBOC
o}

2a 3a

B4 sung tert-butyl N-(azetidin-3-yl)carbamat (2,78 g, 13,3 mmol, 1,02 duong
lwong, HCl) dixesi; cacbonat (8,50 g, 26,0 mmol, 2 duong lugng) va [2-(2-
aminoetyl)phenyl]-cloro-paladi; dixyclohexyl-[2-(2,6-
dimetoxyphenyl)phenyl]phosphan; 2-met0xy-2-metyl-propan (496,0 mg, 652,0 umol,
0,05 duong lugng) vao dung dich ctia hop chét 25 (3,00 g, 13,0 mmol, 1 duong luong)
trong DMF (30,0 mL), hén hop duge khudy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, Ry= 0,28) cho thiy phan tng hoan thanh. Hon hop
duoc ot vao H,0 (100,0 mL) va duge chiét vai EtOAc (50,0 mL x 3). Sau d6 pha hitu

co dugc rira b@?mg nuée mudi (200,0 mL) duoc lam kho trén NaxSO4, dugce loc va dugc
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¢d trong chan khong. Cén dugc tinh ché bang séc ky silicagel dugc rira giai bing ete diu
mé : etyl axetat = 100/1 ~20/1 ~ 10/1 ~ 1/1. Tao ra hop chét 3a (2,00 g, thd) 1a ddu mau

vang.

Quy trinh chung dé diéu ché hop chét 1b -

N<>'NHBOC NaOH N/ \ N<}NHBOC
—_— (@] —

HO

3a 1b

B6 sung NaOH (497,8 mg, 12,4 mmol, 2 duong lugng) va H2O (10,0 mL) vao
dung dich ctia hop chit 3a (2,00 g, 6,22 mmol, 1 duong lugng) trong MeOH (10,0 mL).
Hbn hop duoc khudy ¢ nhiét d6 20°C trong 3 gio. TLC (Diclorometan : Metanol = 10 :
1, Re= 0) cho thdy phan tmg hoan thanh. Hon hgp phan ung dugc cd dudi ap suit giam
dé loai bé MeOH. Cin duoc pha loang v6i H2O (30,0 mL) va duge b sung 0,5 M HCI
dé didu chinh pH = 6. Sau d6 hdn hop duoc chiét véi DCM (20,0 mL x 3). Lép nudce
duoc co dudi dp suét giam. Can dugc pha loang v6i MeOH (20,0 mL), dugc loc va dugc
cd dudi ap sudt giam dé tao ra can. San phim tho cho budc tiép theo ma khong can tinh

ché. Hop chét 1b (1,50 g, thd) 1a chat rin mau vang.
Vidu 14

Téng hop hop chat 23

Hop chit 23
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Quy trinh chung dé diéu che hop chat 2 -
H AN NH2
NH, [ ] I
N N
l 0 Z>No,
N__~ —
NO, EtOH N
cl [ j
0
1 2

Dung dich cta hop chét 1 (40,0 g, 230,4 mmol, 1 dwong lugng) va morpholin
(42,1 g, 483,9 mmol, 42,5 mL, 2,1 duong luong) trong EtOH (400,0 mL) dugc khuéy 4]
nhiét do 80°C trong 2 gid. TLC (ete ddu mo : etyl axetat = 3 : 1, Re= 0,44) cho thay
phan ung hoan thanh. Hon hop phan tmg duogc ¢d dé tao ra cin. Can dugc chiét véi
EtOAc (200,0 mL), dugc loc. Dich loc dugc cd trong chan khong dé tao ra can. Cin
duogc st dung cho buéce tiép theo ma khong cn tinh ché. Tao ra hop chat 2 (51,0 g, tho)

]a chat ran mau vang.
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'H NMR : CDCl; Bruker F 400MHz

7,77 (d, J = 5,62 Hz, 1H), 6,07 (d, J = 5,62 Hz, 1H), 5,98 (br s, 2H), 3,74 - 3,80
(m, 4H) 3,39 - 3,45 (m, 4H)

Quy trinh chung dé didu ché hop chit 3 -

NH,

| Ny e | A
N N
= N02 SnCl2 = NH2
[Nj EtOH [N]
(0]

2 3

O

Bé sung hop chét 2 (40,0 g, 178,4 mmol, 1 duong lwong) va EtOH (50,0 mL) vao
dung dich ctia SnCl,.2H,0 (161,0 g, 713,6 mmol, 4 duong luong) trong HCI (1,2 M,
297,3 mL, 2 duong lugng), hdn hop duogc khuéy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,16) cho thay phan tng hoan thanh. Hon hop
phan Gng dugc c¢d dudi p sudt giam dé loai bo EtOH. Can duge pha loang véi H20
(100,0 mL) va bb sung NaHCOs nude dé didu chinh pH = 10. Sau d6 hén hop duge
chiét v6i EtOAc (50,0 mL x 7). Céc 16p hitu co két hop duoc ria bang nude mudi (200,0
mL), dugc 1am khd trén Na,SOs, duge loc va dugce ¢6 dudi ap suét giam dé tao ra can.
San pham thd cho bude tiép theo ma khong can tinh ché. Tao ra hop cht 3 (28,0 g, tho)

1a chat ran mau do.

Quy trinh chung dé didu ché hop chit 4 -

H
| N NH, /©/CHO I N
NO
N / 2
2 NH, O2N N C
N N

) )

O 0

3 _ 4

B sung MgSO4 (14,2 g, 118,4 mmol, 1 duong luong) va 4-nitrobenzaldehyt
(19,6 g, 130,2 mmol, 1,1 duong luong) vao dung dich cua hop chat 3 (23,0 g, 118,4
mmol, 1 duong lugng) trong tong lwong (200,0 mL). Hon hop duoc khudy & nhiét do
115°C trong 12 gio. TLC (Diclorometan : Metanol = 10 : 1, Re= 0,65) cho thdy phan
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tmg hoan thanh. Dung dich dugc loc va duoc co dudi ap suét giam dé tao ra cin. San
pham thé cho budce tiép theo ma khong can tinh ché. Tao ra hop chat 4 (35,0 g, tho) 1a
diu mau do. (tdng 35,0 g va 15,0 g tao ra 50,0 g hop chat 4).

Quy trinh chung dé didu ché hop chit 5-

H
Y - H N,
NO
N A~ 2 Snol2 N N
[Nj EtOH [ j
0 0

4 5

Bb sung hop chat 4 (40,0 g, 122,9 mmol, 1 duong lugng) va EtOH (100,0 mL)
vao dung dich cua SnClL.2H>O (110,9 g, 491,8 mmol, 4 duong lugng) trong HCI (1,2
M, 204,9 mL, 2 duong luong), hdn hop duge khuéy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, Re= 0,38) cho thiy phan tng hoan thanh. Hon hop
phéan Gng dugc c¢6 dudi ap sudt giam dé loai bé EtOH. Can dugc pha lodng véi HaO
(500,0 mL) va bd sung NaHCOs nuée dé diéu chinh pH =7. Sau do hdn hop duoc chiét
v&i EtOAc (200,0 mL x 3). Cac 16p hitu co két hop dugc rira bang nudc mudi (500,0
mL), dugce lam kho trén NaxSOs, dugc loc va duoc ¢o dudi ap suét giam dé tao ra can.
Cin duwoc tinh ché bing séc ky silicagel dugc rira gidi v6i (ete dau mo : etyl axetat =

100/1 ~20/1 ~ 10/1 ~ 1/1). Tao ra hop chét 5 (20,0 g, thd) 1a chat ran mau vang.

Quy trinh chung dé diéu ché hop chét 6 -

7N\ i}
N NHBoc
| SN Il:l| QNyNHBoc O Q

Y, NH, N NH
s Nessess
N N

DMAP, TEA,THF

N

(]

5 6

Bb sung K2COs (2,81 g, 20,3 mmol, 3 duong lugng) & nhiét do 25°C vao dung
dich cia hop chét 5 (2,00 g, 6,77 mmol, 1 duong lugng) trong THF (80,0 mL). Sau 30
phut, phenyl cacbonocloridat (1,27 g, 8,13 mmol, 1,02 mL, 1,2 duong lugng) dugc bd
sung vao phan ung. Sau d6 phan ung dugc khudy & nhiét do 25°C trong 2 gio. Sau do
hop chat 1d (1,31 g, 4,94 mmol, 0,73 duong luong), TEA (3,43 g, 33,8 mmol, 4,71 mL,
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5 duong lugng) va DMAP (413,6 mg, 3,39 mmol, 0,5 duong lugng) dugc bd sung vao
phan tng. Phan tmg dugc khudy & nhiét do 80°C trong 12 gid. LCMS cho thdy phan
g hoan thanh. Hon hop dugce loc va phan 1éng ngung da loc duge cd trong chan khong.
San pham thd duoc tinh ché bang HPLC pha déo (cot : Phenomenex luna ¢18 250mm *
100mm * 10um; pha dong: [nuéc(10 mM NH4HCOs)-ACN]; B%: 35%-65%, 25 phut).
Tao ra hop chét 6 (1,00 g, 1,54 mmol, higu sudt 22,6%, d¢ tinh khiét 90,0%) 1a chét rén

mau vang.
Quy trinh chung dé didu ché hop chat 7-

I\ . 7\ 2
o NQ‘N&NHB o N;>'N<>—'NH
) )

HCl/MeOH | A

Z—
\_/
Z\
tiij
I
z
I
z
\

Z\
tiij
T

S

MeOH

/
/

B sung HCI/MeOH (4 M, 12,8 mL, 50 duong luong) vao dung dich cta hop
chit 6 (0,600 g, 1,02 mmol, 1 duong luong) trong MeOH (5,00 mL). Hon hop duoc
khudy & nhiét d 20°C trong 5 gid. LCMS cho thdy phan Gng hoan thanh. Hon hop duoc
¢d trong chéan khong. San pham tho cho buée tiép theo ma khong can tinh ché. Tao ra

hop chét 7 (0,600 g, tho, HCI) 1a chét rin mau vang.

Quy trinh chung dé didu ché hop chat 23-

I : TR, A
N HH; U SV
Jr‘ ~ _ L S o)
j l";:‘ — g # U\ . TJ“
R o I == >-—"1H .y «‘,JLNH R~ — ‘:}F—‘F-JF 'L\‘
IE/\T” =t “ i) m—w N
N s ? W —— R e
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r~as\1 M.
) )
o o

7 Hop chit 23

B6 sung timg giot prop-2-enoyl clorua (69,3 mg, 766,2 umol, 62,4 uL, 1 duong
lwong) trong DCM (2,00 mL) & nhiét do -20°C vao dung dich cua hop chét 6 (0,400 g,
766,2 umol, 1 dwong luong, HCI), TEA (775,4 mg, 7,66 mmol, 1,07 mL, 10 duong
lugng) trong DCM (10,0 mL). Hon hop duge khudy & nhiét do -20°C trong 0,5 gio.
LCMS cho théy phan Gng hoan thanh. Hon hop duge rét vao HoO (100,0 mL), sau d6
duoc loc va banh loc dugc cb trong chan khong. San phém th6 dugc tinh ché béng HPLC
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pha dao (cot: Luna C18 150 * 25 Su; pha dong: [nudc (0,04%HCI) -ACN]; B%: 10%-
25%, 10 phit) va (cot: Luna C18 150 * 25 Su; pha dong: [nude( 0,04%HCI1)-ACN]; B%:
10%-25%, 10 phut). Tao ra hop chit 23 (35,0 mg, 59,8 umol, hiéu suit 7,81%, do tinh
khiét 98,4%, HCI) 1a chit rin mau tréng nhat.

'"H NMR : DMSO Varian_S_400MHz

14,32 (br s, 1H), 13,07 (br s, 2H), 10,99 (br s, 1H), 10,44 (br s, 1H), 8,97 (br d, J
_ 6,84 [z, 1), 8,18 (br d, J = 8,38 Hz, 2H), 7.88 (br d, J= 7,06 Hz, 1H), 7,61 - 7,77
(m, 3H), 7,21 (br d, J = 6,84 Hz, 1H), 6,44 (br d, /= 6,61 Hz, 1H), 6,07 - 6,30 (m, 3H),
5.68 (dd. J = 10,03, 2,09 Hz, 1H), 4,73 (br d, J=6,17 Hz, 1H), 4,46 (br s, 2H), 4.31 (br
s, 4H), 4,06 (br s, 2H), 3,87 (br s, 4H) |

Quy trinh chung @2 didu ché hop chat 1c -

HN NHBoc ;
cl " N0z ;:\>—N1>~NHBOC

=N K,COs, DMF

1a 1c

Dung dich ctia hop chét 1a (10,0 g, 63,0 mmol, 1 duong luong), hop chét 1b (19,7
g, 94,6 mmol, 1,5 duong lugng, HC1), NaHCO3 (13,2 g, 157,6 mmol, 6,13 mL, 2,5
duong lugng) trong DMSO (70,0 mL) dugc khudy & nhiét do 80°C trong 12 gio. TLC
(ete dAu mo/etyl axetat = 0/1, Re = 0,24) cho thdy phan tmg hoan thanh. Hdn hop phan
tmg dugc rot vao nude (500,0 mL), duge chiét v6i EtOAc (300,0 mL x 3). Cac 16p hitu
co két hop dugc rua bé“mg nude mudi (300,0 mL), duge lam kho trén NaaSOs, duoc co
trong chan khong. Can dugc tinh ché bing sic ky cot (SiOa, ete dau md/etyl axetat =
50/1 dén 1/1). Tao ra hop chét 1c (13,0 g, 44,1 mmol, hiéu suat 70,0%) la chét rin mau

vang.

Quy trinh chung dé diéu ché hop chét 1d -

/
ND-N&-NHBOC Pd/C, Ha NQ-NQ-NHBOC

O,N H,N
1c 1d

Bé sung Pd/C (5,00 g, 37,3 mmol, dd tinh khiét 10,0%, 1 duong lugng) trong Na
vao dung dich cta hop chét 1¢ (11,0 g, 37,3 mmol, 1 duong lugng) trong MeOH (110,0
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mL). Huyén phii duge khit khi trong chén khong va dugc théi bang Ha nhidu 1an. Hon
hop dugc khudy trong Ha (50,0 psi) & nhiét do 25°C trong 3 gio. TLC (ete diu mo/etyl
axetat = 0/1, R¢=0,07) cho théy nguyén liéu ban dau duoc tiéu thu hoan toan. Hon hop
phan tng dugc loc va dich loc dugc ¢d. San pham thd duoc st dung cho bude tiép theo
ma khong cin tinh ché. Tao ra hop chét 1d (9,00 g, 34,0 mmol, hiéu suat 91,1%) la chét

rdn mau vang nhat.
Vidu 15

Téng hop hop chat 24

Hop chit 24
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Quy trinh chung @& didu ché hop chat 2 -

H
8 ~ NH,
NH
e )
I 0 N >no,
N >no N
2 EtOH
¢l [ ]
0
1 2

Dung dich ctia hop chét 1 (40,0 g, 230,4 mmol, 1 duong lugng) va morpholin
(42,1 g, 483,9 mmol, 42,5 mL, 2,1 duong lugng) trong EtOH (400,0 mL) duoc khudy &
nhiét dd 80°C trong 2 gio. TLC (ete dau mo : etyl axetat = 3 : 1, R¢= 0,44) cho thay
phéan tng hoan thanh. Hon hop phan ung dugc cd dé tao ra cin. Can duoc chiét véi
EtOAc (200,0 mL), duoc loc. Dich loc duogc ¢d trong chan khong dé tao ra can. Cin
dugc st dung cho budc tiép theo ma khong cAn tinh ché. Tao ra hop chit 2 (51,0 g, thd)

la chat ran mau vang.

IH NMR : CDCl; Bruker F_400MHz
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7,77 (d, J = 5,62 Hz, 1H), 6,07 (d, J= 5,62 Hz, 1H), 5,98 (br s, 2H), 3,74 - 3,80
(m, 4H) 3,39 - 3,45 (m, 4H)

Quy trinh chung dé didu ché hop chat 3 -
| \ NH, N NH,
@NOZ SnClz N ¥ NH2
—_—
[N\ EtOH [Nj
J 0

2 3

0

B6 sung hop chét 2 (40,0 g, 178,4 mmol, 1 dwong lugng) va EtOH (50,0 mL) vao
dung dich cua SnCl2.2H,O (161,0 g, 713,6 mmol, 4 duong lugng) trong HCI (1,2 M,
297,3 mL, 2 duong lugng), hdn hop duge khuéy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,16) cho thay phan ting hoan thanh. Hon hop
phan ung dugc ¢6 dudi ap sudt giam dé loai bé EtOH. Can duogc pha loang véi H20
(100,0 mL) va bd sung NaHCOs nude dé didu chinh pH = 10. Sau d6 hdn hop duge
chiét véi EtOAc (50,0 mL x 7). Céc 16p hitu co két hop duge rira bang nude mudi (200,0
mL), duoc lam kho trén NaxSOs, duge loc va dugce ¢o dudi ap suit giam dé tao ra can.
San pham tho cho bude tiép theo ma khong can tinh ché. Tao ra hop chét 3 (28,0 g, thd)

14 chat ran mau do.

Quy trinh chung dé diéu ché hop chat 4 -
N NH, /©/CHO N H
>——< >——NO
NP, o-N @iN/ i
s
Nj Nj

O 0

3 4

B sung MgSO4 (14,2 g, 118,4 mmol, 1 duong lugng) va 4-nitrobenzaldehyt
(19,6 g, 130,2 mmol, 1,1 duong luong) vao dung dich ctia hop chit 3 (23,0 g, 1184
mmol, 1 duong luong) trong tong luong (200,0 mL). Hon hop dugc khudy & nhiét do
115°C trong 12 gid. TLC (Diclorometan : Metanol = 10 : 1, R¢= 0,65) cho thiy phan

tmg hoan thanh. Dung dich duoc loc va duogc ¢d dudi ép suét giam dé tao ra can. San
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pham thd cho buée tiép theo ma khong can tinh ché. Tao ra hop chat 4 (35,0 g, tho) 1a

dau mau dé.

Quy trinh chung dé diéu ché hop chét 5-

H H
B N>_< — B N>_< —
NO NH
N~ 2 SnCly N A~y 2
—_—
[N] EtOH [Nj
) o)
4 5

B& sung hop chit 4 (40,0 g, 122,9 mmol, 1 duong luong) va EtOH (100,0 mL)
vao dung dich cia SnCl.2H,0 (110,9 g, 491,8 mmol, 4 dwong lugng) trong HCI (1,2
M, 204,9 mL, 2 duong luong), hdn hop dugc khudy & nhiét d6 80°C trong 12 gid. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,38) cho thdy phan ting hoan thanh. Hon hop
phan ung duogc c¢6 dudi ap sudt giam dé loai bé EtOH. Can dugc pha loang véi HoO
(500,0 mL) va b sung NaHICOs nudc dé diéu chinh pH = 7. Sau d6 hdn hop dugc chiét
v6i EtOAc (200,0 mL x 3). Céc 16p hitu co két hop duge rira bang nuée mudi (500,0
mL), dugc lam kho trén NaxSOs, dugc loc va duge ¢o dudi ap suét giam dé tao ra can.
Cin duoc tinh ché bang séc ky silicagel duoc rira giai bing ete dau mo : etyl axetat =

100/1 ~ 20/1 ~ 10/1 ~ 1/1. Tao ra hop chit 5 (20,0 g, tho) 1a chét rin mau vang.

Quy trinh chung dé diéu ché hop chit 6 -

7\
H N/ \ Ni>'NHBOC ‘ N o Ni}NHBOC
S N o )= H Q
/>—<. >‘NH2 1b N
N _A~N HO _ | @NH
> N A~y

N . HATU, TEA,DCM
() N
o C

0
5 ‘ 6

Bb sung HATU (3,28 g, 8,63 mmol, 1,5 duong luong) vao dung dich cua hop
chat 5 (1,70 g, 5,76 mmol, 1 duong lugng), hop chat 1b (1,77 g, 5,76 mmol, 1 duong
luong), TEA (4,08 g, 40,2 mmol, 5,61 mL, 7 duong luong) trong DMF (10,0 mL). Hon
hop dugc khudy & nhiét @6 20°C trong 12 gio. LCMS cho thiy phan ting hoan thanh.
Hon hop dugc rot vao H2O (150,0 mL), sau d6 dugce loc va banh loc dugce ¢6 trong chin

khong. San pham tho dugc tinh ché bang HPLC pha dao (cot: Phenomenex luna C18
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250 * 50mm * 10 um; pha dong: [nudc (0,1%TFA) -ACN]; B%: 10%-40%, 20 phut).
Tao ra hop chét 6 (0,800 g, 1,14 mmol, hiéu sudt 19,8%, TFA) la cht ran mau vang,

Quy trinh chung dé diéu ché hop chat 7-

7 4
NN N(}NHBOC N_\ Ni}NHz
0O — H Q
N
HCI/MeOH [ )_Q
N

H
x—N
N
. MeOH
C | O
o) O

6
7

Bb sung HCI/MeOH (4 M, 16,7 mL, 58,4 duong luong) vao dung dich cua hop
chét 6 (0,800 g, 1,14 mmol, 1 duong luong, TFA) trong MeOH (10,0 mL). Hon hop
duoc khudy & nhiét do 20°C trong 12 gid. LCMS cho thdy phén @mg hoan thanh. Hon
hop duogc co trong chin khong. San pham thd dugce tinh ché bang HPLC pha déo (cot:
Phenomenex Luna C18 200 * 40mm * 10um; pha dong: [nudc (0,05%HCI) -ACN]; B%:
19%:-20%, 10 phut). Tao ra hop chét 7 (0,500 g, tho, HCI) 1a chat rin mau vang.

Quy trinh chung dé diéu ché hop chit 24-

F ~ N
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e

¢ Hop chit 24

B4 sung timg giot prop-2-enoyl clorua (26,0 mg, 287,9 umol, 23,4 ul, 1 duong
lwgng) trong DCM (2,00 mL) & nhiét d6 -20°C vao dung dich cta hop chét 7 (0,150 g,
287.9 umol, 1 dwong lugng, HCI1), TEA (291,3 mg, 2,88 mmol, 400,7 ulL,, 10 duong
luong) trong DCM (5,00 mL). Hon hop dugc khudy & nhiét d6 -20°C trong 0,5 gio.
LCMS cho thdy phan g hoan thanh. Hon hop dugce ¢ trong chan khong. San pham
thd duoc tinh ché bang HPLC pha dao (cot: Welch Ultimate AQ-C18 150 * 30mm *
Sum; pha dong: [nudce (0,1%TFA) -ACN]; B%: 10%-40%,12 phut). Tao ra hop chat 24
(38,0 mg, 58,1 umol, hiéu sudt 20,1%, do tinh khiét 99,8%, TFA) la chét rin mau tring
nhat.

'"H NMR : DMSO Varian_S_400MHz
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14,07 (br s, 1H), 13,43 (br s, 1H), 10,73 (s, 1H), 8,91 (br d, J = 6,39 Hz, 1H),
8.24 (br d, J= 6,61 Hz, 1H), 8,13 (br d, J = 8,38 Hz, 2H), 7,71 - 7,83 (m, 3H), 7,20 (br
d, J=6.61 Hz, 1H), 6,72 (s, 1H), 6,67 (br d, J= 6,61 Hz, 1H), 6,09 - 6,27 (m, 2H), 5,68
(br d, J= 11,03 Hz, 1H), 4,74 (br d, J = 6,61 Hz, 1H), 4,51 (br d,J = 7,50 Hz, 2H), 4,25
(br s, 4H), 4,11 (br s, 2H), 4,01 (s, 2H), 3,86 (br s, 4H)

Quy trinh chung dé didu ché hop chét 2a -

O
M /
7\ ~o7 o7 N Vg
N Br o _
LDA
—0
1a 2a

B sung ting giot LDA (2 M, 69,7 mL, 2,4 duong lugng) ¢ nhiét do -78°C vao
dung dich ctia hop chét 1a (10,0 g, 58,1 mmol, 1 duong lugng) trong THF (200,0 mL).
Sau d6 hén hop dugc khuéy & nhiét do -78°C trong 15 phut. Sau d6 dimetyl cacbonat
(5,24 g, 58,1 mmol, 4,89 mL, 1 duong luong) duoc bd sung tirng giot vao hdn hop. Phan
ung dugc lam Am dén nhiét do 0°C va dugc khudy trong 4 gid. TLC (ete ddu mo : etyl
axetat=3: 1, Rr=0,47) cho thay phan tng hoan thanh. Hon hop phan tng duge rot vao
NH;Cl nuéce (200,0 mL) va duoc chiét véi EtOAc (100,0 mL x 3). Céc 16p hitu co két
hop duogc rira béng nuée mudi (200,0 mL), dugc 1am kho trén NaxSOa, duogc loc va dugc
6 dudi ap sudt giam 8 tao ra can. San phdm tho cho bude tiép theo ma khong can tinh

ché. Tao ra hop chét 2a (8,00 g, thd) 1a ddu mau do.

Quy trinh chung @& diéu ché hop chat 3a -

/
N - Pd(cat) NN Ni}NHBoc
o )= > o )=

—0

2a 3a

Bé sung tert-butyl N-(azetidin-3-yl)carbamat (5,55 g, 26,6 mmol, 1,02 duong
luong, HCI) dixesi; cacbonat (16,9 g 52,1 mmol, 2 duong luong) va [2-(2-
aminoetyl)phenyl]-cloro-paladi; dixyclohexyl-[2-(2,6-
dimetoxyphenyl)phenyl]phosphan; 2-metoxy-2-metyl-propan (991,9 mg, 1,30 mmol,
0,05 duong lugng) vao dung dich cta hop chét 2a (6,00 g, 26,0 mmol, 1 duong luong)
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trong DMF (60,0 mL), hén hop duge khuéy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,28) cho thay phan (g hoan thanh. Hon hop
duoc rot vao H2O (100,0 mL) va dugc chiét v&i EtOAc (50,0 mL x 3). Sau d6 pha hitu
co duogc rua béng nude mudi (200,0 mL) duge 1am khd trén NaxSOs, dugc loc va dugce
c6 trong chan khong. Cén dugc tinh ché bang sic ky silicagel dugc rira giai bang ete dau
mo : etyl axetat = 100/1 ~20/1 ~ 10/1 ~ 1/1. Tao ra hgp chét 3a (3,00 g, tho) 1a dau mau

vang.

Quy trinh chung d8 didu ché hop chat 1b-

NN N<>*NHBoc NaOH NQ‘N<>~NHBOC
0 — e e

—0 HO

3a 1ib

B sung NaOH (497,8 mg, 12,4 mmol, 2 duong lugng) va H2O (10,0 mL) vao
dung dich cua hop chét 3a (2,00 g, 6,22 mmol, 1 duong luong) trong MeOH (10,0 mL).
Hon hop dugc khudy & nhiét @ 20°C trong 3 gio. TLC (Diclorometan : Metanol = 10 :
1, R¢= 0) cho thay phan tng hoan thanh. Hon hop phan ung duge ¢d dudi ap suét giam
dé loai b6 MeOH. Cin dugc pha loang v6i H20 (30,0 mL) va duge b sung 0,5 M HCI
& didu chinh pH = 6. Sau d6 hdn hop duge chiét véi DCM (20,0 mL x 3). Lép nude
duoc cd dudi ap suét giam. Cdn dugc pha lodng véi MeOH (20,0 mL), duoc loc va dugc
co dudi 4p sudt giam d8 tao ra cin. San pham tho cho budc tiép theo ma khong can tinh

ché. Tao ra hop chét 1b (1,80 g, tho) 1a chét rin mau vang.

Vidu 16
Téng hop hop chat 25
. ~ N f'-t::_:.__
% (A

[ MWW

]

Hop chit 25
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Quy trinh chung dé diéu ché hop chat 2 -

H MeMgBr H
N g N
[ N/ PddppiCi2 (S N
N —
= THF N A~
Cl
1 2

B& sung timg giot MeMgBr (3 M, 694,5 mL, 4,0 duong lugng) ¢ nhiét 4o 25°C
trong N, vao dung dich cua hop chat 1 (80,0 g, 520,9 mmol, 1 duong luong),
Pd(dppf)Cl> (3,81 g, 5,21 mmol, 0,01 dwong lugng) trong THF (560,0 mL). Sau d6 hon
hop duoc khudy & nhiét do 60°C trong 16 gio. TLC (Diclorometan : Metanol = 10 : 1,
R¢= 0,34) cho thdy phan tng hoan thanh. Hon hop phén ing dugc lam dung bang cach
bb sung NaHCO; (nude, 1,50 L), duge chiét véi EtOAc (600,0 mL x 4). Céc 16p hiru co
két hop duogc rira bé'lng nude mudi (600,0 mL), dugce 1am khd trén NaxSOs, duoc loc va
duoc cd dudi ap suét gidm dé tao ra can. San phém thé duoc nghién béng MeCN (100,0
mL) & nhiét do 25°C trong 2 gio. Tao ra hop chat 2 (40,0 g, 300,4 mmol, hiéu suét

57,6%) 1 chét rin mau vang.

Quy trinh chung dé didu ché hop chat 3 -
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_— “P=o

N =
7 t-BuONa, THF ( \/N

2 3

B4 sung timg giot benzenesulfonyl clorua (43,3 g, 245,5 mmol, 31,4 mL, 1,09
duong luwong) & nhiét do 10°C vao dung dich ctia hop chat 2 (30,0 g, 225,3 mmol, 1
duong lugng), t-BuONa (22,7 g, 236,5 mmol, 1,05 dwong luong) trong THE (200,0 mL),
sau d6 hdon hop duge khudy & nhiét ¢ 25°C trong 1 gio. TLC (Diclorometan : Metanol
=10 1, Re= 0,54) cho théy phan Gng hoan thanh. H3n hop phan tmg dwgc bo sung HCI
(1M, 60,0 mL), sau d6 dugc chiét v6i EtOAc (300,0 mL x 3). Lép hitu co két hop duoc
rira béng nuGe mudi (200,0 mL), dugc 1am kho trén NaaSOs, dugc loc va duoc ¢ trong
chan khong. Can dugc tinh ché bang sic ky cot (SiOy, ete dau mo : etyl axetat =100 : 1
dén 0 : 1). Hop chit 3 (60,0 g, thd) dugc thu dudi dang chét ran mau vang.

'H NMR: DMSO Varian_S_400MHz

8,82 (s, 1H), 8,16 - 8,10 (m, 2H), 8,00 - 7,94 (m, 1), 7,78 - 7,72 (m, 1H), 7,66
(d, J= 8,2 Hz, 2H), 7,05 (d, J = 4,0 Hz, 1H), 2,68 - 2,63 (m, 3H)

Quy trinh chung dé didu ché hop chét 4 -

Hon hop cua hop chét 3 (5,00 g, 18,2 mmol, 1 duong lugng) trong THF (35,0
mL) duoc khit khi va duoc thdi bing Nj 3 1an, va duoc bd sung, LDA (2 M, 11,8 mL,
1.3 duong luong) va sau d6 hén hop dugc khudy & nhiét do -78°C trong 1 git trong khi
Ny, va sau d6 duogc bd sung I» (6,04 g, 23,7 mmol, 4,79 mL, 1,3 duong luong), hdn hop
duoc khudy & nhiét d -78°C trong 1 gio trong khi Na. TLC (Diclorometan : Metanol =
10 : 1, R¢= 0,66) cho thay phan tmg hoan thanh. Hon hop phan Gng dugc chia tach gilta
H,O 100,0 mL va EtOAc 300,0 mL. Pha hitu co dugc tach ra, duoc roa bﬁng nuGe mudi
150,0 mL (50,0 mL x 3), dugc lam kho trén Na»S04, duoc loc va dugce ¢o dudi ap suét
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giam dé tao ra can. San pham tho dugc st dung & bude tiép theo ma khong cin tinh ché

thém. Hop chit 4 (9,00 g, thd) dugc thu dudi dang chét rin mau nau.

Quy trinh chung dé diéu ché hop chat 5 -

N s} \_,_.:

= Bl e, i
HO {",}— Cag

G

. G Sompy
o M ; K,CO,, Puid fmr M N °
q W 2C05 Paldpplitly 1 4
r x\l%' d digxar | HsO N“;.rf«” -3 R
4 ' ]

Hon hop cua hop chat 4 (9,00 g, 22,5 mmol, 1 duong lugng), axit (4-
aminophenyl) boronic (3,09 g, 17,8 mmol, 0,79 duong luong, HCI), K»2COs5 (18,7 g,
135,2 mmol, 6 duong luong), trong dioxan (100,0 mL) va H2O (10,0 mL) dugce khir khi
va duoc théi bing N 3 1an, sau d6 hdn hop duoc khudy & nhiét do 20°C trong 0,5 gio,
va sau d6 duge bd sung Pd(dppfH)Cl (1,65 g, 2,25 mmol, 0,1 dwong lugng) trong khi N.
Phan ing dugc khudy & nhiét @6 100°C trong 10 gio. TLC (Diclorometan : Metanol =
10 : 1, Re=0,18) cho thay phan (mg hoan thanh. Hon hop phan tng dugc chia tach gitta
EtOAc 500,0 mL va Hz20 200,0 mL. Pha hitu co dugc téch ra, duge rira bang nude mudi
150,0 mL (50,0 mL x 3), dugc 1am kho trén NaxSOa, duoc loc va dugce cd dudi ap suét
giam dé tao ra can. Cian dugc tinh ché béng sdc ky cot (SiO, ete dau mo : etyl axetat =
100 : 1 dén 0 : 1). Hop chét 5 (2,50 g, 6,86 mmol, hiéu suat 30,4%) dugc thu dudi dang

chat ran mau vang.

Quy trinh chung @2 didu ché hop chét 6-

7//\ N
NaOH, MeOH ( SN

O~
8= NH
=0 —® N\ — / 2
‘N\ N \H THF T :
N~ 2
5 6

Bd sung NaOH/MeOH (5 M, 9,60 mL, 7 duong lugng) vao dung dich cua hop
chét 5 (2,50 g, 6,86 mmol, 1 dwong lugng) trong THF (15,0 mL). Hdn hop duogc khudy
& nhiét dd 20°C trong 1 gio. LCMS cho thiy phan tmg hoan thanh. Hon hop phén tng
duoc chia tach gitta DCM 500,0 mL va H>O 100,0 mL. Pha hitu co dugc tach ra, duoc

ria béng nuée mudi 45,0 mL (15,0 mL x 3), duge lam khd trén NayS0s, duogc loc va
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duoc ¢d dudi ap suét giam dé tao ra can. Hop chit 6 (1,10 g, tho) dugce thu dudi dang

chat ran mau vang.

Quy trinh chung dé diéu ché hop chit 7-
Q—N}NHBoc NNy
NHBoc
NaSs

oW @ - S oo
= DMAP, THF H)iﬁ@"‘“*
N A

6 7

B6 sung DMAP (163,4 mg, 1,34 mmol, 0,5 duong luong) vao dung dich cua hop
chét 6 (600,0 mg, 2,68 mmol, 1 duong lugng) trong THF (5,00 mL). Sau 30 phut, 4-
nitrophenyl cacbonocloridat (539,2 mg, 2,68 mmol, 1 duong lugng) dugc bd sung vao
phan @mg. Sau d6 phan ung dugc khudy & nhiét do 25°C trong 2 gio. Sau d6 hop chét
1d (353,59 mg, 1,34 mmol, 0,5 duong luong), KoCOs (1,11 g, 8,03 mmol, 3 duong
lugng) va TEA (1,35 g, 13,3 mmol, 1,86 mL, 5 duong lugng) dugc bd sung vao phan
{mg. Phan tmg dugc khudy & nhiét d 80°C trong 12 gio. LCMS cho thiy phan trng hoan
thanh. HOn hop phan ng dugc co dudi ap suat giam dé tao ra cdn. San phim thd duoc
tinh ché bing HPLC pha dio (diéu kién 0,1% NHsH20 hodc 0,1% FA). (cot :
Phenomenex luna C'8 250 * 50mm * 10 um; pha dong: [nudc (0,1%TFA) -ACN]; B%
 10%-40%, 20 pht). Hop chat 7 (0,400 g, 777,3 umol, hiéu suat 29,0%) dugc thu dudi

dang chét rdn mau trang nhat.

Quy trinh chung @& didu ché hop cht 8-

NHBoc NHz

0
Q ﬂ HCIMeOH N 3 N

|N\NH = >\—NH\\ =W\NH NH NH\
MeOH
N\%L}—QNH N/ ¢ N AT N

8

7

B sung HCI/MeOH (4 M, 145,7 uL, 1 duong luong) vao dung dich cua hop chét
7 (300,0 mg, 583,0 umol, 1 duong luong) trong MeOH (5,00 mL). Hdn hop duge khuéy
& nhiét d6 20°C trong 12 gio. TLC (Diclorometan : Metanol = 10 : 1) cho thay phéan tng
hoan thanh. Hdn hop phan tng dugc c6 dudi ap suét giam dé tao ra cin. Hop chét 8
(0,300 g, thd) dugc thu dudi dang chét rén mau trang nhat.
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Quy trinh chung dé didu ché hop chit 25 -

p__j,«" } L
3 W J-J "“\\/ﬂ\nl ]T T Tg
ﬂ-ﬁk N >r—m1 ’ﬁﬂ}( o Nt \;}_NH\]”\Tr J 4
N-\f, P W Nost TEA, DO gf /I PaaWa I S
g Hop chit 25

Bb sung timg giot axit acrylic (23,9 mg, 332,6 umol, 22,8 uL, 1 duong lugng) va
isobutyl cacbonocloridat (45,4 mg, 332,6 umol, 43,6 uL, 1 duong lugng) ¢ nhiét do -
10°C vao dung dich ctia 4-metylmorpholin (40,3 mg, 399,1 umol, 43,8 ul, 1,2 duong
luong) trong THF (5,00 mL), hdn hop 1a dich loc va sau d6 duoc bd sung hop chét 8
(0,150 g, 332,6 umol, 1 duong lugng, HCI) va 4-metylmorpholin (67,2 mg, 665,3 umol,
73.1 ul, 2 duong lwong). Hon hop duoc khudy & nhiét d§ 15°C trong 0,5 gio. LCMS
cho thdy phan {mg hoan thanh. Hon hgp phan Gng dugce cd dudi ap sudt giam dé tao ra
cin. San phém thd duge tinh ché bing HPLC pha dao (dicu kién 0,1% NHzH20 hodc
0,1% FA) (cot: Phenomenex Luna C!® 150 * 30 mm * 5Sum; pha dong: [nudc
(0,04%HCI1)-ACN]; B%: 10%-37%, 10 phut). Hop chét 25 (6,00 mg, 12,8 umol, hiéu
suét 3,85%, do tinh khiét 89,9%) thu duoc 1a chét rin mau tréng.

'H NMR: DMSO Varian S_400MHz

13,71 (br s, 1H), 11,21 (br s, 1H), 10,57 (s, 1H), 9,07 - 8,98 (m, 2H), 8,04 (br d,
J= 8.8 Hz, 2H), 7,88 (br d, J = 7,1 Hz, 1H), 7,66 (br d, J = 8,8 Hz, 2H), 7,52 (s, 1H),
6,45 (br d, J=5,1 Hz, 1H), 6,29 - 6,08 (m, 3H), 5,67 (dd,J=2,1, 9,8 Hz, 1H), 4,73 (br
d, J= 6,6 Hz, 1H), 4,47 (br s, 2H), 4,08 (br d, J= 4,6 Hz, 2H), 2,92 (s, 3H)

Quy trinh chung @2 didu ché hop chit Ic -

HNi>—~NHBoc 7\
o \ ~NO2 1b N>C>7Ni>—NHBoc

Y

N

1a 1c

Dung dich cua hop chét 1a (10,0 g, 63,0 mmol, 1 duong luong), hop chét 1b (19,7
g, 94,6 mmol, 1,5 duong luong, HC1) NaHCOs3 (13,2 g, 157,6 mmol, 6,13 mL, 2,5 duong
lugng) trong DMSO (70,0 mL) duge khudy & nhiét do 80°C trong 12 gio. TLC (ete dau
mé/etyl axetat = 0/1, Re= 0,24) cho thay phan (g hoan thanh. Hon hop phan tng duge
rét vao nude (500,0 mL), duge chiét véi EtOAc (300,0 mL x 3). Cac 16p hitu co két hop
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duoc rua béng nuGe mudi (300,0 mL), dugc 1am kho trén NaxSOu, duoc ¢0 trong chéan
khong. Can dugc tinh ché bang séc ky cot (SiO, ete dau mo/etyl axetat = 50/1 dén 1/1).
Tao ra hop chit 1c (13,0 g, 44,1 mmol, hié¢u suét 70,0%) 1a chét rin mau vang.

Quy trinh chung dé didu ché hop chat 1d -

/
N;:\>~N:>—NHBOC Pd/C, H, NQ‘N&—NHBOC

O2N H,N
1c 1d

B4 sung Pd/C (5,00 g, 37,3 mmol, d tinh khiét 10,0%, 1 dwong lugng) trong N
vao dung dich ctia hop chit 1c (11,0 g, 37,3 mmol, 1 duong lugng) trong MeOH (110,0
mL). Huyén phu dugc khi khi trong chén khong va duoc thdi bang Hz nhidu lan. Hon
hop dugce khudy trong H, (50,0 psi) ¢ nhiét d¢ 25°C trong 3 gi0. TLC (ete dau mo/etyl
axetat = 0/1, Re=0,07) cho théy nguyén liéu ban dAu duoc tiéu thy hoan toan. Hon hop
phén tng duoc loc va dich loc dugc co. San phém thd dugce sir dung cho budc tiép theo
ma khong cin tinh ché. Tao ra hop chét 1d (9,00 g, 34,0 mmol, hiéu suit 91,1%) 1a chét

rin mau vang nhat.
Vidu 17

Téng hop hop chét 26

N\;J}vw S—NH N

0 S
) ; "
S |
N e Nf_ﬂ\x_)—

)
NQJ/

y

1

Z

Hop chit 26
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3 Hop chat 26
1
N g O N )—Br paeay N YN >—nieos  naoH N )N >—nHBos
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LDA >
-0 —0 HO
1a 2a 3a 1b
Quy trinh chung dé di¢u ché hop chat 2 -
H
N l AN NH,
NH
X 2 [ j N
N P 0 Z>No,
[
NO. EtOH N
i [ j
(0]
1 2

Dung dich cua hop chit 1 (40,0 g, 230,4 mmol, 1 duong lugng) va morpholin
(42,1 g, 483,9 mmol, 42,5 mL, 2,1 duong luong) trong EtOH (400,0 mL) duge khuéy o
nhiét d6 80°C trong 2 gid. TLC (ete ddu mo : etyl axetat = 3 : 1, Rr= 0,44) cho thiy
phan Umg hoan thanh. Hon hop phan tng dugc co dé tao ra can. Céfm duoc chiét vai
EtOAc (200,0 mL), dugc loc. Dich loc dugce c6 trong chan khong dé tao ra cin. Cin
dugc st dung cho budc tiép theo ma khong cAn tinh ché. Tao ra hop chét 2 (51,0 g, thd)

1a chét rin mau vang.
'H NMR : CDCl; Bruker F 400MHz
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777 (d, J= 5,62 Hz, 1H), 6,07 (d, J = 5,62 Hz, 1H), 5,98 (br s, 2H), 3,74 - 3,80
(m, 4H) 3,39 - 3,45 (m, 4H)

Quy trinh chung @& diéu ché hop chat 3 -

= NH, N NH,
, N ‘ N
7 No, SnCl 7 NH,
[Nj EtOH : [Nj
o

2 ‘ 3

o

B6 sung hop chét 2 (40,0 g, 17 8,4 mmol, 1 duong luong) va EtOH (50,0 mL) vao
dung dich cta SnCl2.2H,O (161,0 g, 713,6 mmol, 4 duong lugng) trong HCI (1,2 M,
2973 mL, 2 duong lugng), hdn hop dugc khudy & nhiét do 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,16) cho thiy phan Gng hoan thanh. Hon hop
phéan Gng dugc c¢d dudi ap sudt giam dé loai bé EtOH. Can dugc pha loang véi HaO
(100,0 mL) va bd sung NaHCOs3 nuée dé diéu chinh pH = 10. Sau dé hdn hgp duoc
chiét véi BtOAc (50,0 mL x 7). Céc 16p hitu co két hop duge rira bang nude mudi (200,0
mL), dugc 1am kho trén Na,SOq, dugc loc va dugc co dudi ap suét giam dé tao ra can.
San pham tho cho budc tiép theo ma khong cAn tinh ché. Tao ra hop chét 3 (28,0 g, thd)

1a chét ran mau do.
Quy trinh chung @& didu ché hop chat 4 -
H
| N NH, /©/CHO | N .
/>—< >‘ 2
N A NH, 02N N _A~\

—
N N

L (]

o)

3 | 4
Bb sung MgSOs4 (14,2 g, 118,4 mmol, 1 duong luong) va 4-nitrobenzaldehyt
(19,6 g, 130,2 mmol, 1,1 duong luong) vao dung dich cua hop chat 3 (23,0 g, 1184
mmol, 1 duong luong) trong téng lugng (200,0 mL). Hbn hop dugc khuéy O nhiét do
115°C trong 12 gio. TLC (Diclorometan : Metanol = 10 : 1, R¢= 0,65) cho théy phan

tmg hoan thanh. Dung dich duoc loc va duge cd dudi ap suat giam de tao ra can. San
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phém thd cho budc tiép theo ma khong cén tinh ché. Tao ra hop chét 4 (35,0 g, tho) 1a

dau mau do.

Quy trinh chung dé didu ché hop chat 5-

H H
NN 4 — DY —
NO NH
N A~ 2 SnCl, N~ 2
-
[Nj EtOH [Nj
0 0
4 5

B6 sung hop chét 4 (40,0 g, 122,9 mmol, 1 duong lugng) va EtOH (100,0 mL)
vao dung dich ctia SnCl2.2H>O (110,9 g, 491,8 mmol, 4 duong lugng) trong HCI (1,2
M, 204,9 mL, 2 duong lugng), hdn hop dugc khudy & nhiét @6 80°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,38) cho thay phan tng hoan thanh. Hon hop
phéan tng dugc cd dudi ap sudt giam dé loai bé EtOH. Can dugc pha lodng véi HaO
(500,0 mL) va b sung NaHCO3 nu6c dé diéu chinh pH = 7. Sau d6 hén hop duge chiét
v6i EtOAc (200,0 mL x 3). Céc 16p hitu co két hop duge rira bing nude mudi (500,0
mL), dugc 1am kho trén NaxSOs, dugc loc va duge ¢d dudi ap suit giam dé tao ra can.
Cin duoc tinh ché bang sdc ky silicagel dugc pha loang véi (ete dau mo : etyl axetat =

100/1 ~ 20/1 ~ 10/1 ~ 1/1). Tao ra hop chat 5 (20,0 g, thd) 1 chét rdn mau vang.

Quy trinh chung dé didu ché hop chat 6 -

/
N

t o

HATU, TEA,DCM
N

()

@)
5 6

7
H N/ \ Ni}NHBOC N —\ NQ‘NHBOC
I x—N o, )= H o)
/>—< >‘NH2 N
N A ~N HO 1 | S NH
e N
O

Bb sung HATU (3,28 g, 8,63 mmol, 1,5 duong lugng) vao dung dich cta hop
chéit 5 (1,70 g, 5,76 mmol, 1 duong luong), hop chét 1b (1,77 g, 5,76 mmol, 1 duong
luong), TEA (4,08 g, 40,2 mmol, 5,61 mL, 7 duong luong) trong DMF (10,0 mL). Hén
hop duoc khudy & nhiét o 20°C trong 12 gid. LCMS cho thdy phan ting hoan thanh.
Hbn hop duge rét vao H2O (150,0 mL), sau d6 dugc loc va banh loc duge ¢0 trong chan

khong. San pham tho dugc tinh ché bang HPLC pha dao (cot: Phenomenex luna C18
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250 * 50mm * 10 um; pha déng: [nudc (0,1%TFA) - ACN]; B%: 10%-40%, 20 phut).
Tao ra hop chit 6 (0,800 g, 1,14 mmol, hiéu sudt 19,8%, TFA) 1a chit ran mau vang.

Quy trinh chung dé didu ché hop chat 7-

/ 4
\ N<}NHBOC N_\ N1>*NH2
‘ 0
HCI/MeOH 7 >_®,

|\>_®_ / NH
N__~ -———-x»N/N

ks St

8 7

B svung HCI/MeOH (4 M, 16,7 mL, 58,4 duong lugng) vao dung dich cta hgp
chat 6 (0,800 g, 1,14 mmol, 1 duong lugng, TFA) trong MeOH (10,0 mL). Hon hop
dwoc khudy & nhiét do 20°C trong 12 gis. LCMS cho thiy phan g hoan thanh. Hon
hop dugc co trong chan khong. San pham tho dugc tinh ché bang HPLC pha déo (cot:
Phenomenex Luna C18 200 * 40mm * 10um; pha dong: [nudc (0,05%HCI) -ACN]; B%:
19%-20%, 10 phit). Tao ra hop chét 7 (0,500 g, thd, HCI) 1a chét ran mau vang.

Quy trinh chung dé diéu ché hop chét 26 -
A 2
H N:>—Nh “‘4 _ s 2"‘ }r,w\
Fa

r'*%"”“p: - IH [.g .
J;j:h z—@*w _\Ew_w__,, F:; ;—{\r_;:;,_. aﬁ )

=ATL. TEA, DOV

) O

Hep chit 26

e

B sung HATU (190,5 mg, 501,1 umol, 1,5 duong lugng) vao dung dich cua hop
chat 7 (0,200 g, 334,1 umol, 1 duong lugng, TFA), axit (E)-4-(dimetylamino)but-2-
enoic (55,3 mg, 334,1 umol, 1 duong lugng, HCI), TEA (236,6 mg, 2,34 mmol, 325,5
ul, 7 duong luong) trong DCM (5,00 mL). Hon hop dugc khudy & nhiét do 20°C trong
0,5 gio. LCMS cho thiy phan Gng hoan thanh. Hon hop dugc o trong chan khong. San
pham tho duge tinh ché bang HPLC pha déo (cot: Phenomenex Luna C18 150 * 30mm
* Sum; pha dong: [nudc (0,04%HCI) -ACN]; BY%: 5%-30%, 10 phut). Tao ra hop chét
8 (30,0 mg, 46,6 umol, hi¢u suét 13,9%, do tinh khiét 98,3%, HCI) 1a chét rdn mau vang.

'H{ NMR : DMSO Bruker E_400MHz
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1471 (br s, 1H), 13,80 (br's, 1H), 13,48 (br s, 1H), 11,12 (br's, 2H), 9,43 (br d, J
~ 6,5 Hz, 1H), 8,13-8,26 (m, 3H), 7,81 (br d, J = 8,7 Hz, 2H), 7,72 (br d, /= 6,8 Hz,
1H), 7,20 (d, J = 6,8 Hz, 1H), 6,80 (s, 1H), 6,68-6,77 (m, 1H), 6,64 (br d, J = 6,7 Hz,
1H), 6,31 (br d, J= 15,4 Hz, 1H), 4,69-4,81 (m, 1H), 4,50 (q, J=9,2 Hz, 2H), 4,35 (br
s, 4H), 4,15 (br dd, J=9,8, 4,7 Hz, 2H), 4,09 (s, 2H), 3,85 (br s, 6H), 2,71 ppm (br d, J
= 4,4 Hz, 6H)

Quy trinh chung dé didu ché hop chit 2a -

(@)
I\ ~o g V2
N Br 0 ___
LDA
—0
1a 2a

Bb sung tung giot LDA (2 M, 69,7 mL, 2,4 duong lugng) ¢ nhiét d6 -78°C vao
dung dich cta hop chéit 1a (10,0 g, 58,1 mmol, 1 duong lugng) trong THF (200,0 mL).
Sau d6 hdn hgp duoc khudy & nhiét do -78°C trong 15 phut. Sau d6 dimetyl cacbonat
(5,24 g, 58,1 mmol, 4,89 mL, 1 dwong luong) dugc bd sung tirng giot vao hdn hop. Phan
{mg duoc 1am 4m dén nhiét d6 0°C va duge khudy trong 4 gio. TLC (ete diu mo : etyl
axetat =3 : 1, Rg=0,47) cho thiy phan tmg hoan thanh. Hon hop phan tng dugc rét vao
NH4Cl1 nude (200,0 mL) va dugc chiét v&i EtOAc (100,0 mL x 3). Céc 16p hitu co két
hop dugc rira bing nude mudi (200,0 mL), duge lam kho trén NaaSO4, dugc loc va duge
¢6 dudi ap sudt giam dé tao ra can. San pham tho cho bude tiép theo ma khong can tinh

ché. Tao ra hop cht 2a (8,00 g, thd) la ddu mau do.

Quy trinh chung d& diéu ché hop chat 3a

/
N D—Br  pean NN Ni>-NHBoc
o )= > o )=
—0

—O0

2a 3a

B sung tert-butyl N-(azetidin-3-yl)carbamat (5,55 g, 26,6 mmol, 1,02 duong
luong, HCI) dixesi; cacbonat (16,9 g, 52,1 mmol, 2 duong luong) va [2-(2-
aminoetyl)phenyl]-cloro-paladi; dixyclohexyl-[2-(2,6-
dimetoxyphenyl)phenyl]phosphan; 2-metoxy-2-metyl-propan (991,9 mg, 1,30 mmol,
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0,05 duong lugng) vao dung dich cua hop chét 2a (6,00 g, 26,0 mmol, 1 duong luong)
trong DMF (60,0 mL), hdn hop dugc khuéy & nhiét do 80°C trong 12 gid. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,28) cho thdy phan (mg hoan thanh. Hon hop
dugc rét vao H2O (100,0 mL) va duge chiét véi EtOAc (50,0 mL x 3). Sau d6 pha hiru
co duoc ria béng nuGe mudi (200,06 mL) dugc 1am kho trén NaxSOs, duge loc va duoc
¢ trong chén khong. Cén dugc tinh ché bang sic ky silicagel dugc rira giai bing ete dau
mé : etyl axetat = 100/1 ~20/1 ~ 10/1 ~ 1/1. Tao ra hgp chit 3a (3,00 g, tho) 1a dau mau

vang.

Quy trinh chung dé diéu ché hop chat 1b-

7 7 :
NN N&*NHBOC NaOH N/—‘\>‘N1>NHBOC |
o) = e ow -

—0 ’ HO

3a 1b

B6 sung NaOH (497,8 mg, 12,4 mmol, 2 duong lugng) va H20 (10,0 mL) vao
dung dich ctia hop chét 3a (2,00 g, 6,22 mmol, 1 duong lugng) trong MeOH (10,0 mL).
Hon hop duge khudy & nhiét d6 20°C trong 3 gio. TLC (Diclorometan : Metanol = 10 :
1, R¢=0) cho thdy phan ting hoan thanh. Hon hop phan ung duge c6 dudi ap suét giam
dé 1oai b6 MeOH. Cin duoc pha loang véi H2O (30,0 mL) va duoc bd sung 0,5 M HCl
dé didu chinh pH = 6. Sau d6 hdn hop duge chiét véi DCM (20,0 mL x 3). L6ép nude
dugc cd dudi ép suét giam. Cn dugc pha lodng véi MeOH (20,0 mL), duoc loc va duoc
c6 dudi 4p sudt giam @8 tao ra can. San pham tho cho budc tiép theo ma khong can tinh

ché. Tao ra hop chét 1b (1,80 g, thd) 1a chét rin mau vang.
Vidu 18

Téng hop thay thé hop chét 10
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Quy trinh chung dé didu ché hop chat 2 -

O
MsCI, TEA
HO X OMe — > MsO X OMe
N CHCl3 N
1 2

B sung TEA (21,0 g, 207,7 mmol, 28,9 mL, 1,51 duong lugng) va
metansulfonyl clorua (17,8 g, 155,4 mmol, 12,0 mL, 1,13 duong lugng) & nhiét do 0°C
vao dung dich da khqu cua hop chat 1 (23,0 g, 137,5 mmol, 1 duong luong) trong
CHCI; (200,0 mL). Hdn hop dugc khudy & nhiét do 0°C trong 2 gio. TLC (Diclorometan
- Metanol = 10 : 1, R¢=0,62) cho thdy phan (mg hoan thanh. Hon hop duge rét vao HO
da (400,0 mL) va dugc chiét véi DCM (200,0 mL x 3). Sau d6 pha hitu co dugce rira

213



47459 214/261

béng nuée mudi (500,0 mL) dugc [am kho trén NapSO4, duge loc va duoc co trong chan
khong. San phdm tho cho bude tiép theo ma khong can tinh ché. Tao ra hop chat 2 (33,0
g, tho) 1a chét rin mau vang.

'TH NMR : (400MHz, CDCls)

§ 8,78 (d, J = 5,1 Hz, 1H), 8,13 (s, 1H), 7,48-7,54 (m, 1H), 5,30 (s, 2H), 4,00-
4,04 (m, 3H), 3,10 ppm (s, 3H)

Quy trinh chung dé didu ché hop chét 4 -

BocHN
0 Ug 0

BocHN
MsO ‘ ~ OMe —> N l X OMe
N K,CO4,DMF N

Vio dung dich cta hop chit 2 (33,0 g, 134,5 mmol, 1 duong lugng), hop chit 3
(53,9 g, 269,1 mmol, 2 duong lugng) , K2COs (92,9 g, 672,7 mmol, 5 duong lugng)
frong DMF (300,0 mL) dugc khir khi va dugc thdi béng N, 3 14n, va sau d6 hdn hop
duge khudy & nhiét @ 120°C trong 5 gio trong khi Na. TLC (Diclorometan : Metanol =
10 : 1, R¢=0,55) cho thay phan tmg hoan thanh. Hon hop dugc rot vao HaO (500,0 mL)

va duoc chiét v6i DCM (300,0 mL x 3). Sau do pha hitu co dugc rira bang nude mudi
(1,00 L) dugc 1am khd trén Na;SOq, duoc loc va duge co trong chén khong. Cén duge
tinh ché bing séc ky silicagel dugc ria giai bing ete dau mo : etyl axetat = 100/1 ~20/1
~10/1 ~ 1/1. Tao ra hop chit 4 (43,0 g, 123,0 mmol, hiéu sudt 91,4%) la chit ran mau

vang.

Quy trinh chung dé didu ché hop chét 5 -
0
BocHN HOA. Hzo BocHN
e OMe —> N ¢ “OH
THF H,0 L
=

B6 sung LiOH.H20 (15,4 g, 369,1 mmol, 3 duong luong) trong H20 (200,0 mL)
vao dung dich cta hop chét 4 (43,0 g, 123,0 mmol, 1 duong lugng) trong THF (200,0
mL). Hon hop duoc khudy & nhiét do 20°C trong 3 gio. TLC (Diclorometan : Metanol
=10:1,R¢=0)cho thay phan (mg hoan thanh. Hdn hop duge rét vao H2O (100,0 mL)
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va dugc chiét véi DCM : MeOH = 10 : 1 (100,0 mL x 7). Sau d6 pha hitu co duoc lam
kho trén NaxSO4, dugc loc va dugce cb trong chan khong. San phém thd cho budc tiép
theo ma khong can tinh ché. Tao ra hop chét 5 (33,0 g, tho) 1a chét rin mau vang.

TH NMR : (400MHz, DMSO)

§8.37 (d, J=4,9 Hz, 1H), 7,90 (s, 1H), 7,31-7,40 (m, 1H), 6,74 (br d, /=77 Hz,
1H), 3,46-3,61 (m, 2H), 3,40 (br s, 1H), 2,74 (br d, J= 7.9 Hz, 1H), 2,59 (br d, J=9.7
Hz, 1H), 1,76-1,91 (m, 2H), 1,70 (br d, J = 9,0 Hz, 1H), 1,55-1,65 (m, 1H), 1,42-1,50
(m, 1H), 1,35 (s, 9H), 1,04-1,19 ppm (m, 1H)

Quy trinh chung @& didu ché hop chit 6 -

Hop chit 3A

J {“"( "

8 l! =

Buaki P S ant
T TJ/I, - - i ff II ‘H—\
PO TEA AT Has H‘*! P £ )
e, « ‘ﬁ-\rre"w \“'J “"'x_-«" \'\_v_"[-:;

\ &
§ &

B sung T5P (17,7 g, 27,9 mmol, 16,6 mL, dd tinh Kkhiét 50%, 1,5 du:ohg luong)
vao dung dich ctia hop chit 5 (5,50 g, 18,6 mmol, 1 duong lugng), hop chat 3A (9,99 g,
29,8 mmol, 1,6 duong lugng), DIEA (6,02 g, 46,5 mmol, &,11 mL, 2,5 duong lugng)
trong DCM (100,0 mL). Hoén hop duge khudy & nhiét do 20°C trong 12 gio. TLC
(Diclorometan : Metanol = 10 : 1, R¢= 0,51) cho thay phan (g hoan thanh. Hon hop
duoc rét vao H2O (150,0 mL) va dugce chiét véi DCM (100,0 mL x 3). Sau d6 pha hiru
co duge rira bing nuée mudi (500,0 mL x 3) dugc lam khd trén NaxSO4, duoc loc va
duoc ¢d trong chan khong. San pham tho dugc nghién bing MeCN (150,0 mL) & nhiét
dd 20°C trong 2 gio. Tao ra hop chét 5 (4,00 g, tho) 1a chét rin mau vang.

Quy trinh chung dé di€u che 7 -
N N
HCI/MeOH =
HCI 0 = N
BoctN Q wor e ey ),
/N
7

Bb sung HCI/MeOH (4 M, 133,3 mL, 40,8 duong luong) vao dung dich cta hop
chét 5 (8,00 g, 13,0 mmol, 1 dwong lugng) trong MeOH (50,0 mL). Hon hop duoc khudy
& nhiét d6 20°C trong 12 gio. TLC (Diclorometan : Metanol = 10 : 1, R¢= 0) cho thdy
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phéan ng hoan thanh. Hon hop duoc ¢d trong chan khong. San pham tho dugc tinh ché
bang HPLC pha dao (cot : Phenomenex luna C18 250 * 50mm * 15um; pha dong :
[nu6c(0,05%HCI)-ACN]; B%: 1%-25%, 20 phut). Tao ra hop chét trung gian 7 (7,00 g,

tho, HCI) 1a chét rin mau vang.
"H NMR : (400MHz, DMSO)

§ 13,07 (br s, 1H), 12,05 (br s, 1H), 10,88 (s, 1H), 8,86 (br d, J = 4,4 Hz, 1H),
8.41 (br s, 3H), 8,35 (s, 1H), 8,02-8,10 (m, 3H), 7,95-8,01 (m, 2H), 7,42 (br s, 1H), 4,59
(br s, 2H), 4,00 (br d, J = 4,4 Hz, 6H), 3,83 (br d, J = 4,2 Hz, 4H), 3,33-3,69 (m, 2H),
2.83-3,13 (m, 2H), 1,84-2,15 (m, 3H), 1,53 (br s, 1H), 1,15-1,29 ppm (m, 1H)

Quy trinh chung dé didu ché hop chat 10 -

.- {;ﬁ" Y
N 74, N
L ?—<“ % Jm

HICA \ : /4\. )

N
f 7 l J
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Hop chat 10

B sung TEA (451,5 mg, 4,46 mmol, 621,0 ul,, 7 duong lugng) va prop-2-enoyl
clorua (57,6 mg, 637,4 umol, 51,9 uL,, 1 duong luong) vao dung dich cua hop chét trung
gian 7 (0,35 g, 637,4 umol, 1 dwong lugng, HCI) trong DMF (6,00 mL). Sau d6 hdn hop
dugce khudy ¢ nhiét do 20°C trong 2 gio. LCMS : cho thiy phan Gng hoan thanh. Hai
mé dugc xir Iy cung nhau. Hon hgp phan tmg duge rét vao HaO (100,0 mL) va duoc
chiét véi EtOAc (50,0 mL x 5). Sau d6 pha hitu co duge rira bang nuée mudi (100,0
mL) va dugc cd trong chan khong. San phim tho dugc tinh ché bang HPLC pha dao
(cot: Agela DuraShell C18 250 * 25mm * 10um; pha dong: [nude (10mM NH4HCO3)-
ACN]; B%: 35%-60%, 22 phut). Tao ra hop chét 10 (0,15 g, 254,0 umol, hiéu suét
19,9%, do tinh khiét 95,9%) 12 chit rdn mau vang.

'H NMR : (400MHz, DMSO)

512,20 (s, 1H), 10,74 (s, 1H), 8,68 (d, J= 4,8 Hz, 1H), 8,18 (s, 1H), 8,11 (s, 11D,
7.96-8,04 (m, 3H), 7,88-7,94 (m, 2H), 7,60-7,65 (m, 1H), 7.16 (d, /= 1,8 Hz, 1H), 6,17-
6.28 (m, 1H), 6,01-6,09 (m, 1H), 5,53-5,58 (m, 1H), 3,86-3,92 (m, 4H), 3,83 (br d, J =
4.8 Hz, 1H), 3,72-3,79 (m, 411), 3,66 (s, 2H), 2,79 (br d, J=7,1 Hz, 1H), 2,65-2,69 (m,
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1H), 2,04 (br t, J=9,8 Hz, 1H), 1,90 (br t, /= 9,7 Hz, 1H), 1,65-1,81 (m, 2H), 1,54 (br
d, J=11,0 Hz, 1H), 1,14-1,27 ppm (m, 1H)

Quy trinh chung dé diéu ché hop chét 3-

N—\
// N t-BuONa @\ O N
NN/ ©\ P o0

/ - » S N
Sy Z
= cl o © THF o N7 N\—=
= ci
1 2 3

B sung timg giot hop chét 2 (62,6 g, 354,8 mmol, 45,4 mL, 1,09 duong luong)
& nhiét do 10°C vao dung dich cta hop chat 1 (50,0 g, 325,5 mmol, 1 duong luong),
natri; 2-metylpropan-2-olat (32,8 g, 341,8 mmol, 1,05 duong luong) trong THF (350,0
mL). Hon hop duge khudy & nhiét dd 25°C trong 2 gid. TLC (ete dau mé/etyl axetat =
1/1, R = 0,59) cho thay phan tng duoc hoan thanh. Hon hop phan Gng dugc bd sung
H,0 (100,0 mL), dugc loc va banh loc duge rira bang MeOH (50,0 mL x 3), c‘ﬁrqc co
trong chan khong. Cin duoc st duhg cho budce tiép theo ma khong can tinh ché. Tao ra

hop chit 3 (80,0 g, 272,3 mmol, hiéu suét 83,6%) 1a chit rin mau tréng.
'H NMR : DMSO 400 MHz

8.79 - 8.85 (m, 1H), 8,11 - 8,20 (m, 3H), 7,74 - 7.81 (m, 1H), 7,64 - 7,72 (m, 2H),
6,97 (d, J= 4,0 Hz, 1H)

Quy trinh chung dé diéu ché hop chét 4-

I, LDA 0
AL N ‘ & N
,Si \N > //S\N / N
g NTN\—= THF o —
S Cl == Cl

3 » 4

B& sung timg giot LDA (2 M, 127,6 mL, 1,5 duong lwong) ¢ nhiét do -78°C vao
dung dich ctia hop chat 3 (50,0 g, 170,2 mmol, 1 duong lugng) trong THF (300,0 mL).
Sau d6 hén hop dugc khudy & nhiét do -78°C trong 1 gio. Sau d6 12 (56,1 g, 221,2 mmol,
44,5 mL, 1,3 duong lugng) trong THF (100,0 mL) duoc bd sung vao hdn hop. Hon hop
duoc khudy ¢ nhiét d -78°C trong 1 gio. TLC (ete dau mo/etyl axetat = 1/1, Rr=0,71)
cho thiy phan Gng duge hoan thanh. HCI (1M, 200,0 mL) duoc bb sung vao hdn hop.
Sau d6 hdn hop duge cd trong chan khong dé loai bo THE. Can duoc pha loang véi H20
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(100,0 mL), dugc chiét véi EtOAc (300,0 mL x 3). Céc 16p hitu co két hop dugc rira
bang nudc mubi (500,0 mL), duge 1am kho trén NaaSOu, dugc ¢ trong chén khéng. San
phAm thd dugc nghién bing MeCN (200,0 mL) & nhigt d 25°C trong 2 gi6. Tao ra hop
chit 4 (50,0 g, 119,1 mmol, hiéu sudt 70,0%) 1a chat rin mau tring nhat.

'H NMR : DMSO 400 MHz

8,75 - 8,79 (m, 1H), 8,08 - 8,14 (m, 2H), 7,75 — 7,82 (m, 1H), 7,65 - 7,73 (m,
2H), 7,38 (s, 1H) ’ - | |

Quy trinh chung dé diéu ché hop chét 1A-

N
\
©\S//O ;q/\\N NaOH/MeOH HN 7 "N
- e —
N
= Cl

4 1A

Bb sung NaOH/MeOH (5 M, 237,8 mL, 7,13 duong lugng) vao dung dich cua
hop chat 4 (70,0 g, 166,8 mmol, 1 duong lugng) trong THF (400,0 mL). Sau d6 hdn hop
dugc khudy & nhiét do 25°C trong 1 gio. TLC (ete dau mo/etyl axetat = 0/1, Ry = 0,62)
cho thiy phan tng dugc hoan thanh. Hon hop phan tmg dugc ¢d dudi ap sudt giam dé
loai bé THF va MeOH. Cgn dugc pha loang v6i NH4Cl (chtra nudce, 500,0 mL), dugc
loc va banh loc dugc cd dudi ap sudt giam dé tao ra cdn. San pham tho duoc nghién
bang MeCN (50,0 mL) & nhiét do 25°C trong 2 gio. Tao ra hop chét 1A (40,0 g, 143,1
mmol, hi¢u suét 85,8%) 1a chét rén mau nau.

'"H NMR : DMSO 400 MHz

13,14 (br s, 1H), 8,47 - 8,59 (m, 1H), 6,89 (s, 1H)

Céc hop chét khac 1am vi du theo sang ché

Céc hop chit khac theo sang ché di duogc hodc co thé duoc didu ché theo céc
phuong phap tbng hop, hodc mot s6 phuong phap bién ddi ctia chting, dugc mo ta & day.
Céc hop chét nay c6 thé duoc diu ché tir cic nguyén liéu ban dAu s&n co6 bang cach st
dung cac phuong phéap va quy trinh chung sau day. Duoc danh gia rang khi dua ra cac
diéu kién quy trinh dién hinh hodc uu tién (tirc 14, nhiét do phan ung, thoi gian, ty 1¢ mol
clia cac chét phan Gng, dung moi, ap sut, v.v.); cac diéu kién quy trinh khac ciing c6

thé duoc st dung trir khi c6 quy dinh khac. Cac diéu kién phan tmg t61 uu c6 thé thay
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ddi v6i cac chit phan ting hodc dung moi cu thé duoc st dung, nhung cac diéu kién do
6 thé dugc xac dinh bdi nguoi co hiéu biét trung binh trong linh vyc k¥ thuat nay bang

cac quy trinh tdi wu hoa thong thuong.

Céachop chét sau day dugc didu ché hoic c6 thé dugc diéu ché tir cac nguyén lidu
ban d4u sin c6 bang cach sir dung cdc phwong phap va quy trinh chung duge md ta trong
bang 1:

Bang 1: Cac hop chét tidu bibu theo sang ché

ID CAu trac MW
t‘f
O
NH
H H
0 7
1 3 NN AN 539,59
<‘N ~ \g/ N\l
N_ NH
Ny
O
L
O‘> H H N
2 {_ T 553,63
N ~ O N
N )—NH
Ny
(0]
- L i
N7
XX
3 W O N " 578.66
N )—NH
Y
H
0]
) T8
4 N A 0 N)H 482,53
N—/ NH H I
NN
H
O N
O
» T 0L
5 S N 539.63
= H
N p NH
NN
/N\
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ID Céhu tric MW
SN OW
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CAu truc MW
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ID CAu tric MW

| AN ll:li >‘NH \<
23 N~ N/> < > NH 539,24

| Q
24 N A NH 538,24

H Q
25 A M—nH < 468,20
‘WW
N~
0O

H
Y ° /
26 No N)—@NH 595,30

Céc hop chit bd sung sau day c6 thé duoc didu ché tir cac nguyén liéu ban dau

sin c6 bang cach st dung cc phuong phép va quy trinh chung duge mo ta dudi day:

Bang 2: Cac hop chit tidu biéu theo sang ché

ID CAu trac MW
H N/‘ 0 '
@ N A N N)J\/
101 N < O Me H 580,69
N )—NH
N
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D Céu trac MW
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N —/ NH H
NN

Céc hop chat bd sung sau day dugc diéu che hodc ¢co thé duogc diéu ché tu cac

nguyén liéu ban dau sin c6 bang cach s dung cac phuong phap va quy trinh chung

dugc mé ta dudi day:
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| M=y
o NN
hoNNenlly
K\:.,-;‘HHJLF{ S (\_(}

Vi du 101a: Hoat tinh ¢ ché Menin-MLL in vitro

Menin-MLL ICso cta cac hop chit duogc boc 10 & day duoc xac dinh nhu dugc
mo ta & dudi.

Chuén bj t€ bao:

Dong t& bio MOLMI3 dugc tai sip xép bsi MLL va dong té bao mam HL60
MLL phat trién trong moi trudng nudi ciy pha log duoc dém va dugc tai huyén phu &
ndng do 10.000 t& bao/100ul (100.000 t& bao/ml) trong moi trudng chira RPMI 10%
FBS véi Pen/Strep.

Tdng 100ul dwoc dit trong mdi 16 cia mot dia ddy tron 96 16 duge xit Iy khong
¢6 mé (Corning). Do d6, mdi 15 c6 10.000 t€ bao MOLM13 hodc HL60 vao ngay nay.

Pha lodng hop chét:

Mbi hop chét duoc pha loang dén ndng do cudi cing bang SmM trong DMSO.
15 ml éng Falcon dugc st dung dé tao ra thuc hién pha lodng. Dung dich gbc SmM nay
dugc bao quan trong 6ng Eppendorf 2ml bao vé anh sdng & nhiéu lwong nhé 50ul dé
ngin viée dong lanh-rd dong lap di lap lai ddi v6i toan bo dung dich gbe.

Noéng do cuéi cing duge quyét dinh ddi véi mdi hop chét: 0,01uM, 0,03uM,
0,1uM, 0,3uM, 0,5uM, 1uM, 3uM va SuM.

Dau tién, 2x dung dich gbc lam viéc cho mdi ndng d6 mong muén duoc tao ra

bing cach st dung moi truong RPMI 10% FBS tidu chuén 1am chét pha loang.
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Cu thé, dung dich gdc lam viée 1a 0,02uM, 0,06uM, 0,2uM, 0,6uM, 1uM, 2uM,
6uM va 10uM (2x néng dd mong mudn duoc néu & trén) dugce tao ra tir SmM dung dich

gbc (xem luu ¥ & dudi dé biét thém chi tiét).

100ul mdi dung dich pha loang gbc lam viée duge bd sung vao 18 tuong ung chira
100ul té bao dugc dit, do do dat duge 1x ndéng do thudc. Chién lugc twong tu dugc st

dung cho nhanh ddi ching DMSO.
Thir nghiém téng sinh:

Sy tang sinh dugc do bang cach st dung may do té bao theo dong BD Fortes va
phan mém FACS Diva. Téng s6 té bao sdng duoc do bang cach nhudm té bao vai thude
nhuom té bao chét ching han nhu Sytox. Céc té bao duoc nudi lai sau mdi 3-4 ngay va
thuc hién dém vao cac ngay 3, 7 va 10 hodic 3, 6 va 9. Su biét hoa ciia cac té bao dugc

do b?mg céach str dung CD11b la dAu hiéu cua sy biét hoa ciia bach ciu don nhan. -

Luu y: D& giam thiéu sw khong chinh xac, khi dung dich gbe co ndng do cao hon
duoc tao ra, thi dung dich pha loang 10 lan dugc tao ra tir dung dich géc lam viéc do.
Vi du: dau tién 10uM 2x dung dich géc lam viéc dugc tao ra béng cach bd sung 4ul
5mM duoc chét vao 2ml méi trudng. Tir 6, 1uM va 0,1 dung dich gbc lam viée duoc
tao ra bang cach xoay manh 10uM dung dich gbc va bd sung 90ul dung dich gbc nay
vao 810ul méi trudng (d6 pha lodng 1:10). Két qua 13, do pha loang 1:10 tuong tu cua
1uM dung dich gbc (90ul 1uM dung dich gbc + 810ul moi truong) tao ra 0,1uM dung
dich géc lam viéc. Theo cach nay, 2x dung dich géc lam viéc 12 0,02uM, 0,06uM, 0,1uM,
0,2uM, 0,6uM, 1uM, 2uM va 10uM dugc tao ra.

Su tre ché ICso menin-MLL duoc xdc dinh bang cach str dung phuong phap da
biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vue k¥ thuat.

Vi du 101b: Xac dinh ICso ctia cac hgp chét theo sang ché trong cac dong té bao
khéc nhau (thir nghiém tang sinh thoi gian dai)
1.1 Céc dong té bao

5 dong té bao sau day dugc st dung hodc co thé duoc st dung cho thtr nghiém

ting sinh thoi gian dai (bang 2).
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Dong té bao| Ngudn S6 16 MO ta Su tai sap xép
MLL
RS4:11 | ATCC |CRL-1873 [bénh bach ciu, lympho bao cap| MLL-AF4
: tinh .
NOMO-1 | JCRB |IFO50474 | bénh bach cu, bach cau don
nhan cép tinh MLL-AF9

HL-60 ATCC | CCL-240 | bénh ‘qach cau, béqh bach cau
tién tiy bao cap tinh

MV-4-11 | ATCC |[CRL-9591 bénh bach cau,
bénh bach ciu dong tiy don MLL-AF4
: nhéan biphenotypic B
Molm-13 |AddexBio| C0003003 | bénh bach cau, cap tinh, dang
| tiy, bénh bach cau MLL-AF9
huyén phu
Bang 3A: Gia tri ICso @i vé6i cac hop chat 1am vi du theo sang ché (Cell Titer-
Glo)
| Pat ID Loai té bao Ngay 4 Ngay 7 Ngay 11 Ngay 14
ICso (M) | ICso (nM) ICso (nM) | ICs0 (nNM)
KG-1 >5000 >5000 4680 4070
5 MOLM-13 | 500 340 350 360
OCI-AML-3 | 830 660 580 600
MV4-11 360 140 110 90
KG-1 470 330 270 240
10 MOLM-13 | 100 50 50 80
OCI-AML-3 | 190 140 100 120
MV4-11 150 70 60 50

Bang 3B: Gié tri ICso bd sung dbi voi cac hop chét lam vi du theo sing ché

(InCell)

Loai t¢ bao Ngay 4 Ngay 11

PatID ICso (nM) ICs0 (nM)
KG-1 >5000 4470

. MOLM-13 150 330
OCI-AML-3 450 460
MVa-11 420 490
KG-1 520 300

10 MOLM-13 80 90
OCI-AML-3 110 120
MVa-11 170 170

Bang 3C: So sénh Cell Titre Glo v6i INCell ¢ T4 va T11 ddi véi hop chat 10 (bd
dit lidu thir nhat) va hop chét 5 (b dit lidu thir hai)
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tonime | mwiaem | dmm | pIC50 | 1C50 (uM) | %max | pIC50 | IC50 (M) | %max
T4 | CellTilerGlo | 6,38 | 047 | 99 | <530 | >500 | <50
KG-1 InCell 528 | 0,52 100 | <530 | >500 | <50
Ti1__ | CellTiter-Glo | 6,57 | 027 99 | 533 | 4,68 59
InCell 6,52 | 00 100 | 535 | 447 52
T4 CellTiter-Glo | 7,01 0,10 98 | 6,30 | 0,50 98
MOLM-13 InCell 7,11 0,08 98 | 683 | 0,15 97
T11__| CellTiter-Glo | 7,32 | 0,05 99 | 645 | 035 99
InCell 7,04 | 0,089 98 | 642 | 038 98
T4 | CellTfterGlo | 6,82 | 0,15 99 | 6,44 | 036 99
MV4-11 InCell 6,6 | 0,17 90 | 638 | 042 83
T11__| CellTier-Glo | 7.5 | 006 99 | 6,94 | 0,11 99
InCell 6,76 | 017 90 | 6,31 | 049 83
T4 CellTiter-Glo | 6,72 | 0,19 99 | 6,08 | 0,83 97
OCI-AML3 InCell 6,96 | 0,11 100 | 6,35 | 045 100
T11 | CellTfler-Glo | 7,00 | 0,10 99 | 624 | 0,58 99
InCell 6,91 0,12 100 | 634 | 046 100

Té bao két dinh: Bang tong hop pICse/ICso

Béng 3D: pICso/ICso té bao két dinh dbi véi hop chét 10 (b9 dit lidu thu nhét) va
hop chét 5 (b0 dit liéu thir hai)

Logi té bio " Thivi diém plC50 | IC50 (UM) | %max | pIC50 | IG50 (uM) | %max
T4 6,17 0,68 82 <5,30 >5.00 <50
SK-LU-1 T7 6,23 0,59 95 <5,30 >5,00 <50
T11 6,43 0,37 g8 | <5,30 >5,00 <50
T4 6,14 0,72 83 <5,30 >5.00 <50
SK-LU-1/AMG510 T7 6,35 0,45 95 <5,30 >5,00 <50
TH1 6,41 0,39 a8 <5,30 >5,00 <50
T4 6,57 0,27 96 5,83 1,48 95
MIAPaCa-2 T7 6,64 0,23 98 6,06 0,87 a8
Ti1 6,66 0,22 99 6,28 0,52 99
T4 6,53 0,30 92 6,09 0,81 92
MIAPaCa-2/AMGS510 T7 6,78 0,17 08 6,46 0,35 98
T 6,82 0,15 99 | 657 | 021 99
T4 6,45 0,35 92 <5,30 >5,00 <50
NCI-H23 T7 6,58 0,26 86 <530 >5,00 <50
T11 6,72 0,19 98 <5,30 >5,00 <50
T4 6,10 0,79 84 <5,30 >5,00 <50
Panc 10,05 T7 6,31 0,49 97 <530 >5,00 <50
T11 6,55 0,28 99 5,38 417 50

Thiét ké thtr nghiém ting sinh thoi gian dai

Hop chét theo sang ché duoc kiém tra trong 5 dong huyén phu bang thir nghiém

tang sinh thoi gian dai 14 ngay.
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Hop chét duge kiém tra trong chuin do lidu 10 diém (khach hang s& x4c dinh
ndng do bét ddu va phac d6 pha lodng) va ndng do DMSO cudi cing duge duy tri & muc

0,2%.

Chét din thudc va dbi chimg mdi trudng cling duge dé xuat. Tat ca quy trinh didu

tri duoc thuc hién ba lan.

3 dia duogc st dung cho mdi dong té bao va 15 dia duoc st dung cho 5 dong té

bao.
Quy trinh thtt nghiém tang sinh thoi gian dai

Vao ngay 0, trong dia 96 15 day phang, bd sung 100 pL té bao mdi 10 & mat do
t6i wu hoa. Didu ché cac hop chét trong DMSO ¢ 500X ndng d cudi cung. Pha lodng
céc hop chat baing DMSO & d6 pha lodng. Pha loang cac hop chit trong mdi trudng &
3xndng d6 cudi cling. B sung 50 pL hop chit hoic DMSO & 3x ndng do cubi cung vao
m3i 13. Thé tich cudi cing trong mdi 15 14 150 pL, va ndng do cubi cung ciia DMSO 1a
0,2%. 3 15 dbi chung khong duge xu ly cling dugc bao gbm, bang cach bd sung 50 uL
chi minh méi truong. U cac dia trong 96 gio.

Pém té bao bang cach st dung Acumen, v6i kha nang cho dia 96 1. Hut tha té
bao 1én va xubng dé trén trong mdi 15, va bd sung thé tich mong mudn cua cac té bao
vao dia 96 16 poly-D-lysin day phang méi. B sung Calcein AM ¢ 1 uM ndng do cudi
cung. Dé té bao & nhiét do trong phong trong 10 phut sau do6 quay nhanh dé khién té bao
ling xudng ddy cia cac 16. U dia nay thém 40 phut trong thiét biu. Léy dia nay ra va
doc bang Acumen. Tinh s6 luong té bao dé tinh hé s6 pha loang.

Phan chia dia chinh. D& lam dugc diéu nay, tinh tdng sb té bao séng bang cach
st dung budc:

1. Léy gia tri trung binh cua cac lan 1ap lai cho mdi lidu can duoc sir dung trong
viéc phan chia té bao.

2. Str dung dia 96 15 day chit V dé quay céc té bao xubng dé loai bé moi truong
cfi va hop chét d8 tach cac té bao.

3. Dua trén ty 1& phan chia, dat luong moi truong va té bao thich hop vao dia day

chit V, va quay dia véi tdc do 1100 vong/phit trong 5 phut.
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4. Sau khi quay, loai bé mdi truong, cAn than dé khong lam xdo trdn vién té bao.
Tai huyén phul vién té bao trong 100 pL modi truong moi va bd sung vao dia day phang
96 15 méi.

5. B6 sung hop chit méi, theo ciing cach nhu budc 3).

6. U dia trong 72 gio. Lap lai cac bude 5)-10) vao ngay 7.

7. U dia trong 96 gio. Lap lai bude 5)-10) vao ngay 11.

8. U 72 gitr va lap lai budc 5) dé dém lan cudi.

9. Phéan tich dir liéu.

Pé tinh toan su phat trién trong ngay 4, 7, 11, va 14

1. Tinh hé s6 phan chia tir ngay 4 dén ngay 7, ti ngay 7 dén ngay 11, va tir ngay
11 dén ngay 14. Hé sé phan chia 1 té bao séng/mL vao ngay X (la ngay 4, 7 hogc 11)
chia cho mat do té bao dang dugc phan chia tro lai.

2. Dbi v6i su phat trién cua céc t& bao tir ngdy 4 dén ngay 7, nhan mat do té bao
séng/mL cla ngay 7 voi hé s6 phan chia tir ngay 4.

3. Dbi v6i su phat trién t& bao tir ngay 7 dénngay 11, nhan mat do t& bao séng/mL
ctia ngdy 11 v6i hé s6 phan chia ctia ngay 4, va 7.

4. P6i voi su phat trién t& bao tir ngay 11 dén ngay 14, nhan mat do té bao
séng/mL ciia ngay 14 v6i hé sé phan chia ctia ngay 4, 7, va 11.

5. V& bidu dd sinh trudng trén biéu dd ntra logarit (t€ bao séng/mL trén truc Y,
theo log va ngay trén truc X).

6. Su e ché sinh truéng duge tinh bang cong thue ( (s6 luong té bao chua xtt
Iy—sb luong té bao da x 1y)/sb luong t& bao chua xir 1y) ).

7. Tinh ICso déi vGi mdi hop chat trong mi dong bang cach st dung XLFit (md
hinh lidu-dap tmg Sigmoidal, y= (Day+((Trén-Day)/(1+((ICs0/x)"d0 déc Hill)))) ).

Vidu 102

Muc dich ctia nghién ctru nay 1a danh gia kha nang cuia cac hop chét theo sang
ché, chét trc ché twong tac Menin/MLL trong viée rc ché sy tang sinh té bao. Tac dung

trc ché ting sinh dd dugc nghién clru trong hai té bao bénh bach ciu MLL cua ngudi
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dugc chon trén bazo cua protein dung hop MLL va duoc ligt ké trong bang 1. Dong té

bao HL-60 dugc st dung lam déi chimg 4m (bang 3).

Loai té bio Dung hop gen MLL
MV-4-11 MLL-AF4
MOLM-13 MLL-AF9

ATP ¢6 trong tt ca cac té bao hoat dong trao dbi chét va dugce coi 1a chit danh
d4u cho kha ning sdng s6t va téng sinh cta té bao. Hoat dong té bao trao d6i chat duoc
xéc dinh bang cach st dung kit CellTiter-Glo cua Promega, hé théng theo ddi ATP dua
trén viéc tao ra sy phat quang bang phan tng ctia ATP véi luciferaza tai t6 hop
UltraGlo® (Kawano et al., 2016), theo khuyén nghi thir nghiém cua nha cung cap.

Thiét ké thi nghiém

Tht nghiém dugc md ta danh gia kha ndng cua cac hop chét tiéu biéu theo sang
ché dé wc ché su tang sinh té bao trong té bao bénh bach cdu MLL ctia nguoi cong voi
dong té bao ddi ching am.

Thir nghiém nay tao ra gia tri hiéu luc (ICso) dbi voi mdi hop chét thir nghiém tai
mdt thoi didm duy nhit ngay 4 (T4).

Bay ndng d6 ciia NCE (2,00E-05 - 6,67E-06 - 2,22E-06 - 7,41E-07 - 2,47E-07 -
8 23E-08 - 2,74E-08M), duge danh gi4 hai 1an khi kiém tra riéng 1& & tht cé cac dong t&
bao. MI-503 (Borkin et al., 2015) dugc sir dung lam hop chit tham chiéu va dugc kiém
tra & cing ndng do 1a NCE. 100% sy ting sinh dugc thé hién bang té bao chua duge xtr
Iy (0,2% DMSO). Su pht trién té bao duge theo ddi 1én dén 4 ngay khi nudi cy.

Vit liéu va phuong phép

Nudi cdy té bao

Té béo MV4-11, MOLM-13 va HL-60 (xem bang 2) dugc duy trl trong moi
truong RPMI-1640 (Invitrogen, s6 16 618700, s6 mé 1965930) dugc bd sung 10% FBS
bit hoat boi nhiét (Invitrogen, s& 16 10500, s6 mé 08Q8078K) va 1% Pen-Strep
(Invitrogen, sb 16 15140, s6 mé 1910859) va dugc nudi cay & nhiét do 37°C trong thiét
bi ¢ duoc lam 4m bang 5% COx. T4t ca dong té bao phat trién trong huyén phi va mat
dd té bao dugc duy tri trong khoang 2x10%-1x10° té bao sdng/ml. Céc té bao dugc tao
vién 130 g x 5 phit va moi truong da diéu hoa duoc st dung dé pha loang huyén phu té

bao.
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Bang 3 - Danh sach cac dong té bao duoc st dung trong nghién clru

Nha cung Mat do té bao
Dong té bao | clp/ngudi béan S6 16 S6 mé (t& bao/ml)*
HL-60 ATCC/LCC CCL-240 | 63478792 15.000
MV4-11 ATCC/LCC | CRL-9591 | 63567001 10.000
MOLM-13 | AddexBio/DBA | C003003 | 126132 1.000

* mat do té bao khi gieo (TO)
Chét thtr nghiém dung dich gbe

Bang 4 — Danh sach cac hgp chit duoc thir nghiém

ID hop chit bén ngoai ID hop chat bén trong IDmé MW
MI-503 S781701 564,6
Hop chat 1 ET20241-115-P1 | 539.,6

Céc chét thir nghiém duoc hoa tan trong lo thiy tinh ¢ 10 mM trong DMSO c¢6
d6 tinh khiét >99,9% (Sigma, D8418, s6 mé SHBH4245V) va dugc bao quan & nhiét do
-20°C trong 6ng Eppendorf 1,5 mL.

Chuén bi dia chtra hop chat

Dung dich pha loang theo mach tir 1 dén 3 trong DMSO 100% duogc chuén bi bt
dau tr 10 mM dung dich gbe dé tao ra duong cong ddp Ung ndng do 7 diém

(concentration response curve - CRC).

Dbi v&i mdi dia dé kiém tra, mot ban sao dia 0,4 pul va bdn ban sao dia 0,3 pL
sau d6 dugc dan tem vao céac dia 96 16 khong dugc xtr ly dé chdng bam dinh té bao
(Sarstedt - s6 16 82,1581,001) bang cach xi ly chét long am hoc, Echo, ¢ ndng do bing
500 lan néng do6 thir nghiém cudi cuing. Céc dia duoc dan tem dugc bao quan ¢ nhiét dd
-20°C. Néng do cudi cing dbi véi hop chét tham chiéu, MI-503, va céc chét thir nghiém
1a: 2,00E-05, 6,67E-06, 2,22E-06, 7,41E-07, 2,47E-07, 8,23E-08 va 2,74E-08 M.

Quy trinh tht nghiém sy tang sinh kéo dai

Céc té bao duoc dat trong dia vi chuin day phang 96 15 & mat do t& bao bing
15.000 & bao/ml dbi vai HL-60, 1000 t& bao/ml dbi véi MOLM-13 va 10.000 té bao/ml
b1 v&i MV4-11. Cac té bao duge xtt Iy bang 0,2% DMSO (Sigma, D8418, s6 mé
SHBH4245V) hodc dung dich pha loang theo chudi ctia cac hop chat (0,027uM-20pM)
trong DMSO (0,2% ndng d cudi ctng). Céc té bao duoc U trong thiét bi 4 5% CO2 &
nhiét @6 37°C trong 4 ngay. Thu hghiém CellTiterGlo vé kha ning song sét (Promega)
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duoc st dung. Sy phat quang dugc doc bang cach st dung thiét bi doc dia nhidu nhin
VictorV (Perkin Elmer) bang cach st dung quy trinh chuén dé phét quang trong dia 96

13. Thi nghiém dugc thuc hién hai 1an.
Xt 1y dit liéu va phan tich
Dit liéu duoc biéu dién duéi dang % trc ché so véi 0,2% DMSO dbi ching am,

va dugc tinh nhu sau:
% ttc ché =100-[(Mau RLU) x 100/(d6i ching trung binh RLU*)]
*#t& bao chtra 0,2% DMSO

CRC dugc phan tich bang gia tri GraphPad va ICso dugc tinh toan bang hoi quy
phi tuyén tinh bang cach st dung phuong trinh logic 4 thong s6. Gia tri ICso (uM) dugc
b4o céo trong bang dit liu cubi cung. Su khép duong cong duge thuc hién khong can

lién quan dén tAt ca cac thong sb. Han ché bit ky da dugc bdo cdo trong bang két qua.
Két qua

Sau khi kiém tra bang mat thuong, khong c6 van d€ vé dd hoa tan nao dugc quan

sat thdy dbi v6i tat ca cac hop chat dugc thir nghiém.

Viéc ting ndng do MI-503 da trc ché kha ning sdng sot clia té bao theo cach phu
thudc vao ndng do trong tht ca cac dong té bao dugc xit Iy bang cac gia tri [Cso 12 0,42uM
trong HL-60, 0,19uM trong MV4-11 va 0,23uM trong MOLM-13 (Fig.1, Fig.2 va
Fig.3).

Nhu duoc thé hién trong bang 5, hop chit 1 @c ché kha ning sdng st cia MV4-
11 va MOLM-13 véi gid tri ICso bang 0,15uM va 0,20uM. Hiéu qua tuong tu duge quan
sét dbi v6i ca hai hop chét trong té bao HL-60 v6i IC50 12 0,19uM dbi voi hop chat 1.

Béang 5 — Hiéu qua ttc ché cia hop chat 1 va MI-503 dbi v6i sy tang sinh cla té
bao MOLM-13, MV4-11 va HL-60.

o HL-60 MV4-11 (MLL-AF4) | MOLM-13 MLL-AF9
chgéli IC50 [pIC5| Do | % | IC50 |[pICS| Do | % IC50 |pIC5| Do | %
uM | 0 | doc |max| uM | 0 | doc | max uM | 0 | doc | max
clk_llgcpl 0,19 [6,71] 2,1 | 80 | 0,15 |6,82| 1,6 | 98 | 0,20 6,70 | 4,4 | &5
MI-503| 0,42 |6,38] 1,0 | 103 | 0,19 [6,73] 1,4 | 100 | 0,23 6,63 1,0 | 98
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Két ludn
MI-503 cho théy gi4 tri hiéu lyc phu hop véi dit ligu thu duoc trudce do.

Trong céc t& bao MV4-11, MOLM-13 va HL-60, hop chét 1 cho thay gia tri hiéu
luc tuong tu; profin twong tu duoc quan sat. Hop chét 1 thé hién do dbc 16n hon, dat

mie Gre ché t6i da & ndng do thdp hon so v6i MI-503 trén ca ba dong té bao.

Dit lidu thtt nghiém LTP b sung:

Bang 7
pat ID | 0% té bao Ngay 4 Ngay 7 Ngay 11 | Ngay 14
ICso (M) | ICso (nM) ICso (nM) | ICso (nM)
HL-60 790 600 780 890
MOLM-13
MIL-AF9 830 450 500 720
1 MV4-11
MLL-AF4 760 580 550 380
RS4-11 MLL- ‘
AT4 550 112 >5 ND
HL-60 430 260 290 270
MOLM-13
" MLL-AF9 260 280 240 230
MV4-11
MILL-AF4 460 290 220 200
RS4-11 MLL-
AT4 500 470 >5 ND
Bang 8
Pat ID Loai té bao Ngay 4 Ngay 7 Ngay 11 | Ngay 14
ICso (mM) | ICso (nM) ICso (nM) | ICs0 (nM)
HL-60 620 380 430 440
MOLM-13
MLL-AF9 420 350 80 190
13 MV4-11 MLL-
AT4 600 510 320 280
RS4-11 MLL-
AT4 710 630 >5 ND
HL-60 1150 680 850 890
MOLM-13 _
MIL-AF9 1020 410 320 330
15 MV4-11 MLL-
350
AT4 650 460 350 5
RS4-11 MLL-
> ND
AT4 1450 1550 5
23 HL-60 >5 >5 >5 >3
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pat D | L% té bao Ngay 4 Ngay 7 Ngay 11 | Ngay 14
ICso (M) | ICs0 (nM) ICso (nM) | ICso (nM)
?&()LLLMA;%) >5 >5 1410 3890
%F\T'“mb >5 4370 1700 1230
fils:i'” MLL-1 4450 930 >5 ND

Vi du 103 - Quy trinh thir nghiém su tang sinh kéo dai thay thé

Ngay bét dau thi nghiém (T0) tht ca cac dong té bao huyén phu duoc dém bang
thibt bi phan tich kha ning séng sét cla té bao, Vi-CELL va dugc pha loang thich hop
bé‘mg moi trudng mai dé thu dugc mat do té bao duoc bao cdo trong doan hé théng tha
nghiém.

Céc t& bao dugc kiém tra sau 4 1an cdy chuyén sau khi ra dong.

200uL/13 va 150pL/15 huyén phu té bao duge bd sung lan luot vao dia chira hop
chat 0,4uL/18 va 0,3pL/15.

« Dia chira té bio chra huyén phi véi lwgng 200puL/16 duge u & nhiét do 37°C
trong thiét bi 4 dugc lam 4m bang 5% COx.

« Tir mdi 15 ciia dia thtr nghiém té bao v6i 150uL/15, 100 uL duge thu va duge
chuyén vao dia Optiplate 96 16 (Perkin Elmer, 6 16 6005290) va kha nang séng sot cua
té bao duge xac dinh nhu duge mo ta trong doan 4.3 (TO0).

Sau bdn ngay nudi ciy (T4) moi trudng mdi véi 150 uL/16 duge bd sung vao dia
hop chét ban sao v6i 0,3uL/15.

« T mdi 13 cua dia thir nghiém té bao véi 200pL/10 :

- 100uL dugce 14y mau dé x4c dinh kha nang sbéng sot cua té bao nhu duge md ta
trong doan 4.3 (T4).

- 50 uL dugc thu va dugc bd sung vao dia hop chat véi 150 uL/18 duge chuan bi
nhw duge mb ta trong diém thir nhét dé pha loang huyén phu t€ bao voi ty 18 1:4.

« Dia thir nghiém té bao dugc pha loang va chtra huyén phu v6i 200uL/18 duge U
& nhiét d6 37°C trong thiét bi  dugc lam am v6i 5% CO2.

G T7 — T11 - T14 duoe tién hanh nhu duge mo ta trong T4, ngoai trir viéc khong
tiép tuc thuc hién pha loang té bao & T14.
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Xac dinh kha ndng song sét cua t€ bao

Dia chita cdc mau can dugc thir nghiém dugc lam cén béng & nhiét do trong
phong trong xp xi 30 phut va sau d6 30pL/16 chét phan tng Promega CellTiterGlo®

dugc bo sung.

Céc ham luong sé& dugc trdn trong 5 phut trén thiét bi lic theo quy dao dé gay ra
su ly giai té bao va sau d6 u & nhiét do trong phong trong thém 10 phut dé lam 6n dinh

tin hiéu huynh quang.

Su phat quang dugc doc bang cach st dung thiét bi doc dia nhiéu nhan VictorV
(Perkin Elmer) bang cach stt dung quy trinh chuén dé phat quang trong dia 96 15.

Xt 1y dir liéu va phan tich

Dit liéu duge bidu didn dudi dang % tc ché so véi 0,2% DMSO doi chiing am,
va dugc tinh nhu sau: |

e % tc ché =100-[(MAu RLU) x 100/(Déi chimg trung binh RLU*)]

e *t& bao chira 0,2% DMSO

CRC dugc phan tich béng GraphPad va gia tri ICso duoc tinh toan béng hdi quy
phi tuyén tinh bang cach st dung phuong trinh logic 4 thong s6. Gia tri ICso (uM) dugc

b4o céo trong bang dit li¢u cudi cung.

Su khép duong cong duoc thuc hién khong can lién quan dén tAt ca cac thong sd.

Han ché bat ky da dugc bdo cao trong bang két qua.

Két qua

Dudng cong sinh truéng té bao

Duong cong sinh trudng té bao duge vé nhu dugc md ta trong phan thiét ké thi
nghiém va dugc béo cao trong phu luc 1.

Céc 16 bio MOLM-13 va MV4-11 phat trién theo cap s6 nhén trong 14 ngay khi
nudi ciy voi tdc dd sinh trudng phu thude vao loai té bao.

Céc té bao HL-60 sinh trudng theo cép sb6 nhan lén dén 11 ngay khi nudi chy

trong ca hai thi nghiém. Sy phat trién cham lai dugc quan sat gitta T11 va T14.
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RS4; 11 té bao cho thdy profin sinh trudéng cham 1én dén 7 ngay khi nuoi ciy sau
d6 s sinh trudng giam dan véi mc gidm tin higu dang ké & T14. O T14 kha néng song
s6t ctia té bao 1a rat thip gin v6i gi¢i han phat hién thap hon do khong c6 cua sb tin hiéu
kha thi. D@t liéu thu duoc tai thoi diém nay (T14) dugc loai trir khoi su phan tich dit liéu.

Uc ché qua trinh ting sinh té bao

Viéc kiém tra bing mit thudng cac 16 da xit Iy duoc thuc hién trong toan bd thoi
gian xir Iy dé danh gia lidu c6 xay ra két tia hop chat hay khong. Khong c6 van dé vé
d6 hoa tan dugc quan st thiy déi véi bat ky hop chat nao dugc thir nghiém.

Anh huéng cua céc chét tht nghiém dé wc ché su te“mg sinh té bao & cac diém
cudi khac nhau duge tong hop trén Fig.7 va Fig.8. pICso, ICso, d0 déc va % hiéu tung t6i
da & ndng do thir nghiém cao nhét dugc bao céo.

Hop chit 10 - & T4, viéc ting ndéng do cta hop chét 10 da wc ché hoan toan kha
ning séng 6t ctia té bao cua tat ca cac té bao ¢o gia tri hiéu lyc tuong tu. Profin hop
chét nay dugc duy tri trong 14 ngay khi nudi cly.

Hop chét 13 - & T4, viéc tang ndng dd ciia hop chit 13 da Gc ché hoan toan kha
ning séng sot clia té bao cua tht ca cac té bao c6 gia tri hiéu luc twong tu. Su dich chuyén
sang trai cia CRC cung voi sy tang thoi gian nudi ciy da duogc quan sat thdy trong cac
té bao MOLM-13.

Hop chit 15 - O T4 hop chét 15 tic ché hoan toan kha nang song sét ctia t& bao
ciia tht ca cac dong té bao. Quan sat thay su thay d6i hiéu luc yéu theo thoi gian nudi
cdy.

Hop chit 23 - O T4 hop chat 23 cho thdy higu qua chi 6 RS4; 11. Trong sudt 14
ngay nuoi cdy, quan sat thdy su tang hiéu qua d6i voi cac té bao MOLM-13 va MV4-11
trong khi khong hoat dong ¢ HL-60 da dugc xac nhan cho dén T14.

Vi du 6: Dugc phdm

Céac duoc pham duge mo ta dudi ddy dugc thé hién biang hop chat ¢ cong thic

(D-(XLIIIc) cho muyc dich minh hoa.

Vi du 6a: Dugc phém dung ngoai duong ti€u héa
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Pé didu ché dugc pham dung ngoai dudng tiéu hoa thich hop dé dung bang cach
tiém, 100 mg mudi tan duge trong nudce cua hop chét c6 cong thire (I)-(XLIIIc) duoc
hoa tan trong DMSO va sau d6 duoc tron voi 10 mL nuée mudi vo trang 0,9%. Hdn
hop duoe két hop thanh dang don vi lidu thich hop dé dung bang cach tiém.

Vi du 6b: Dugc phdm ding qua miéng

Pé didu ché duoc phdm dé phan phdi qua miéng, 100 mg hop chét c6 cong thirc
(I)-(XLIIIc) dugce trdn v6i 750 mg tinh bot. Hon hop nay dugc két hop thanh don vi lidu
dung qua dudng miéng, ching han nhu vién nang gelatin cting, 1a thich hop dé dung qua
duong miéng.

Vi du 6¢: Duoc pham ding duéi lui (vién thude hinh thoi cting)

Pé didu ché dugc pham dé phan phdi trong miéng, ching han nhu vién thude
hinh thoi ctng, trén 100 mg hop chét c6 cong thirc (I)-(XLIIIc) v6i 420 mg dudng dang
bot duge tron voi 1,6 mL xi 16 ngd nhat, 2,4 mL nuée cat, va 0,42 mL dich chiét bac ha.
Hon hop duge tron nhe nhang va dugc rot vao khuon dé tao ra vién thubc hinh thoi thich
hop dé diing qua miéng.

Vi du 6d: Duoc phdm x6ng hit

Pé didu ché duoc phim @8 phan phdi bang cach xong hit, 20 mg hop chét c6 cong
thirc (1)-(XLIIIc) duge tron voi 50 mg axit xitric khan va 100 mL dung dich natri clorua
0,9%. Hn hop duoc két hop vao thiét bi phan phoi xong hit, ching han nhu dung cu
phun suong, ma thich hop dé ding bang cach xdng hit.

Vi du 6e: Dugc pham gel dung qua truc trang

Pé didu ché dugc phém dé phan phéi qua tryc trang, 100 mg hop chét c¢6 cong
thire (I)-(XLIIIc) dugc trdn véi 2,5 g metylxenluloza (1500 mPa), 100 mg metylparapen,
5 g glyxerin va 100 mL nudc tinh khiét. HOn hop gel tao thanh sau dé duge két hop vao
thiét bi phan phbi qua tryc trang, ching han nhu xy lanh, la thich hop dé ding qua truc
trang.

Vi du 6f: Dugc phim gel dung tai chd

Dé didu ché dugc pham gel dung tai chd, 100 mg hop chit ¢6 cong thic (I)-

(XLIIIc) duge tron voi 1,75 g hydroxypropyl xenluloza, 10 mL propylen glycol, 10 mL
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isopropyl myristat va 100 mL USP ruou dugc tinh ché. Hdn hop gel tao thanh sau do

dugc dua vao vat chua, chéng han nhu 6ng, 1a thich hop dé dung tai chd.
Vidu 6g: Duogc phadm dang dung dich dung cho mat

D& diéu ché dugce pham dang dung dich ding cho mit, 100 mg hop chét c6 cong
thiee (I)-(XLIIIc) dugc tron véi 0,9 g NaCl trong 100 mL nude tinh khiét va duoc loc
béng cach st dung thiét bi loc 0,2 micron. Dung dich déng truong thu dugce sau do dugce
két hop vao don vi phan phdi cho mit, ching han nhu thubc nho mit, 13 thich hop dé

dung cho mit.

Puoc hiéu 1a céac vi du va cac phuong an dugc md ta & day chi nham muc dich
minh hoa va nhiéu céi bién hodc thay ddi khac nhau cua chung s& dugc goi y cho nguoi
¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay va dugc bao gbm trong nguyén ly va
pham vi ciia don nay va pham vi cua yéu ciu bao ho kem theo. Tt ca cac cong bd,
patent, va cdc don y€u cdu cép patent dugc trich din & day duoc dua vao day bang cach

vién dan toan b0 vi tat ca cac muc dich.

ft nhAt mot s6 tén hoa hoc ctia cac hgp chét theo sang ché nhu dugc dua ra va néu
trong don nay, co thé d3 duoc tao ra trén co s tu dong bang cach st dung chwong trinh
phan mém dit tén hoa hoc c6 san trén thi truong va chua duge xac minh ddc 1ap. Trong
trudng hop tén hoa hoc duge chi dinh va cAu trac dugc md ta khac nhau thi cAu tric
dugc mo ta sé chiém wu thé. Trong céc cu tric héa hoc trong do tAm bat dbi tdn tai
trong mot cAu tric nhung khong c6 hoa hoc lap thé cu thé nao duoc thé hién cho tAm
bét dbi nay, thi ca hai chit ddng phan dbi anh lién quan dén chu trac bat ddi déu dugc

bao ham boi cau tric nay.
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YEU CAU BAO HOQ
1. Hop chét c6 cong thire (I):

]

| N X\W/Y | R

X A
Cy 4 T CR2
(R*)n
(R*)n,

)
hoac mubi dugc dung hodc chét déng phan lap thé cua no,
trong do:
AlaN;
Cyla

27 R’

T

N

N / /
N , \\N‘f;}”'NH
R7 R7 R7 .

I3 4
X"
—N \\):N _
— = N

hodc

trong do;
X 1a -NR?2-, -C(R3),-, hodc —O-;
Y 1a lién két don, -NR3?-, —C(R3®),-, hodc —O-;

W 14 -C(O)-, -S(0O)-, hodc -S(O)»-;
(i) R! 1a H, halo, CN, Ci.s alkyl, hodc Ci-¢ haloalkyl; va
R?1a CHz-CyZ-NHC(O)-C(R6a)=C(R6b)(R6°) hoic Cy?-NHC(O)-
C(R*)=C(R*)(R*); hogc
(i) R!'1a CHz-CyZ—NHC(O)-C(R6a):C(R6b)(R6°) hoic Cy>-NHC(O)-
CRE=CR*)(R); va
R2 1 H, halo, CN, Ci¢alkyl, hodc Ci.¢ haloalkyl;
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Cy? 1a vong heteroxycloalkyl c6 tir 4 dén 7 canh duoc thé hodc chua dugc thé,
phenyl dugc thé hodc chua duge thé, hoac pyridyl duoc thé hoic chua dugc thé, trong
do6 vong heteroxycloalkyl c6 tir 4 dén 7 canh c6 1 hodc 2 nguyén tr khac loai doc lap

duoc chon tr nhom bao gém nito, oxy, va luu huynh;
mdi R? ddc 1ap 1a H hodc Cis alkyl;
mdi R3® doc 1ap 1a H hodc Ci.6 alkyl;

mdi R% doc 1ap 1a H, halo, CN, C1.¢ alkyl, C(O)R, C(O)N(R)2, C(O)OR, N(R)z,
NRC(O)R, OR, S(O)R, Cs7 xycloalkyl, vong heteroxycloalkyl c6 tir 4 dén 7 canh,
phenyl, vong aryl hai vong ¢6 tur 8 dén 10 canh, hoic vong heteroaryl ¢6 5 hodc 6 canh,
trong do vong heteroxycloalkyl co tir 4 dén 7 canh c6 1 hodc 2 nguyén tir khéac loai doc
1ap dugc chon tir nhém bao gdm nito, oxy, va luu huynh, vong heteroaryl c6 5 hodc 6
canh c6 1, 2, 3, hodc 4 nguyén tir khac loai doc 1ap duogc chon tir nhém bao gém nito,
oxy, va luu huynh;

mdi R* doc 1ap 1a H, halo, CN, Ci alkyl, C(O)R, C(O)N(R)2, C(O)OR N(R)2,
NRC(O)R, OR, S(O)R, Cs.7 xycloalkyl, vong heteroxycloalkyl co tur 4 dén 7 canh,
phenyl, vong aryl hai vong c6 tir 8 dén 10 canh, hoidc vong heteroaryl c6 5 hodc 6 canh,
trong do vong heteroxycloalkyl c6 tur 4 dén 7 canh c6 1 hodc 2 nguyén tir khac loai doc
1ap dugc chon tir nhom bao gém nito, oxy, va luu huynh, vong heteroaryl c6 5 hodc 6
canh ¢6 1, 2, 3, hodc 4 nguyén tir khac loai doc lap dugc chon tir nhém bao gém nito,

oxy, va luu huynh;

mdi R ddc 1ap 1a H; C1.6 béo; vong di vong no hodc chwa no mot phan c6 tir 4 dén
7 canh; phenyl vong aryl hai vong ¢6 tir 8 dén 10 canh; hodc vong heteroaryl c6 5 hodc
6 canh; trong d6 di vong no hodc chua no mot phan c6 tur 4 dén 7 canh c6 1 hodc 2
nguyén ti khac loai doc 1ap duge chon tir nhém bao gom nito, oxy, va luu huynh; va
vong heteroaryl ¢o 5 hodc 6 canh ¢6 1, 2, 3, hodc 4 nguyén tir khac loai doc 1ap dugc
chon tir nhém bao gém nito, oxy, va luu huynh;

hodc: |

hai nhém R sinh dbi cting véi nguyén tir nito ma ching gén vao tao ra vong di
vong no hodc chua no mot ph?m c6 tir 4 dén 7 canh, hodc vong héteroaryl c6 5 hodac 6

canh, trong do vong di vong ¢6 tu 4 dén 7 canh hoic heteroaryl c6 5 hodc 6 canh ¢6 0,
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1, 2, hoac 3 nguyén tir khac loai bd sung, doc 14p dugc chon tir nhém bao gém nito,
oxy, va luu huynh;
~ R®1a H hodc Ci.¢ alkyl;
R 1a H hodc Ci alkyl; hodc
R% va R® ndi v6i nhau tao ra lién két don;
~ R*JaHhodc Cisalkyl chua duge thé; hoic mdi trong s6 R®, va R® la H, va
R¢ 1a C1-Cs alkyl;

trong d6 Ci.¢ alkyl dugc thé bang N(CHs), hodc chua duoc thé;

R’ la

i) vong heteroxycloalkyl co tir 4 dén 7 canh, phenyl, vong aryl hai vong c6 tur 8
dén 10 canh, hodc vong heteroaryl ¢6 5 hodc 6 canh, trong d6 heteroxycloalkyl co6 tu 4
dén 7 canh doc 1ap c6 1 hodc 2 nguyén tir khac loai doc 1ap dugc chon tir nhom bao gém
nito, oxy, va luu huynh, va mdi vong heteroaryl ¢6 5 hodc 6 canh doc 1ap co 1,2, 3, hodc
4 nguyén tir khac loai doc 14p dugc chon tir nhém bao gbm nito, oxy, va luu huynh;

ii) vong heteroxycloalkyl c6 tir 4 dén 7 canh c6 1 ho#c 2 nguyén tir khac loai doc
lap dugc chon tir nhém bao gém nito, oxy, va luu huynh, va dugc thé béng Me, Et, hodc
i-Pr;

iii) pyridyl dugc thé bang halo, hydroxyl, CN, Ci-salkyl dugc thé hodc chua duoc
thé, amino, ho#c alkoxy; hodc

iv) imidazoyl dwgc thé bang Me, Et, i-Pr, C, F, CF3, hodc CN;

m a1, 2, hoac 3; va

nlal, 2,3, hodc 4.

2. Hop chét theo diém 1, trong d6 —XWY- 1a -CH,C(O)NH-, -CH28(O)NH-, -
CH,S(0)2NH-, -NHC(O)-, -NHC(O)CHz-, -NHC(O)NH-, -NHS(O)CH;-, -NHS(O)NH-
, -NHS(0)2CHa-, hodc -NHS(O).NH-.

3. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 2 hoic mudi duge dung hodc
chét ddng phan 1ap thé cia no,

trong do:

R’ 14 pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, imidazoyl, pyridyl,
pyrimidinyl, pyrolyl, pyrazolyl, imidazolyl, oxazolyl, triazolyl, thiazolyl, oxadiazolyl,
hodc thiadiazolyl;
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trong d6 imidazoyl dugc thé béng F, Cl, CN, CHj3, CF3;, CH2CHs, hodc
CH(CHj3)2 hodc chua dugc thé; va

trong do pyridyl dugce thé béng F, Cl, CN, CH3, CF3;, CH2CH3, CH(CH3)2, NHo,
hodc OH, hodc chua dugc thé.

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, hodc mubi dugce dung, hoic
chét ddng phan 1ap thé ctia né, trong d6 Cy* 1a azetidinyl, pyrolidinyl, piperidinyl,

azepinyl, hodc phenyl dugc thé hogc chua dugc thé.

5. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (XXI):

R6c
6b
@) / R
AP Cy*—NH R
N N\ /T‘R8
N TIX N
// O (R )m
T Ry,
(XXI)

hodc mudi duoc dung hodc chéit dong phan lap thé cua no,
trong do:

RS 1a H; va

R’ 1a H.

6. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thuc (Ilc) hodc cong thire (IId):

H
N )J\/[
Cy©/ R6b RGC

(IIc), hodc

)HiRGa
/© m R6b ~R6c

(I1d);
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hogc mubi dugc dung hodc chit ddng phan lap thé cia no,
trong do
R?1a H, F, Cl, CN, CH3, CH2CH3, CH(CHs)2, hodc CFs.

7. Hop chét theo didm 1, trong d6 hop chét nay c6 cong thire (I1Ic) hodc cong thire (111d):

H H
N. N fR; RSKJ RGC
\ -
O N_~» N
Cy Cy2 Réa
(Itlc) hoac (i)
hodc mudi dugc dung hodc chéit dong phan 1ap thé cua né.

8. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thire (XXIIa) hodc cong thirc
(XXIIb):

O / R6b
Fepaanahe

(XXlla) 6o
hodc 0 / R6b

YQWCY o
(XXIIb)

hodc mudi duge dung hodc chét ddng phan 1ap thé ctia no.

9. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thuc (IVa), cong thire (IVD),
cong thirc (XXIIIa) hodc cong thire (XXIIIb):
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o R6b
L
H H red R
N N N
joRa el
Cy O N~ R (IVa);
O R6b
L
’ R6a R6C
O N
Cy 7 SR2
@)
HN R6b
2
H N | RGa RGC
I N N A N p (XX1lla);
O
Cy =
RSC
6b
NH R

H
oy
o)
Cy

hodc mudi dugc dung hodc chét déng phén lap thé cua no;

trong d6 p 12 0, 1, 2, hodc 3.

246/261

hodc

(XXIIIb),

10. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thire (Va), cong thic (Vb),

cong thirc (XXIVa), hodc cong thire (XXIVDb):
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0 R6b
HN/ZS%
RGC
T ”
7
R § @) N~ R?
) (Va;
N, N NH
\___'N
O R6b
HN/ZS;<
’ [ RGa RGC
N | XN ;
7
R S O N~ R2 (Vb);
/
N, NNH
=
@)
HN*/g/<Reb
N ™ N1,
R’ O
X (XXTIVa);
N, N\—NH
\=N
R6C
O>—/2'R6b
o'
Ho N NQ»NH R%
N N o
7
R S O (XXIVD),
N/ \>/NH
\=N

hodc mudi duge dung hodc chét ddng phan 1ap thé ctia no;

trong d6 p 12 0, 1, 2, hodc 3.

247/261

hoac

11. Hop chit theo diém bt ky trong 36 cac didm tr 1 dén 10, trong d6 R 1a pyrolyl,

pyrazolyl, imidazolyl, oxazolyl, triazolyl, thiazolyl, oxadiazolyl, thiadiazolyl,
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pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, pyridyl, hodc pyrimidinyl, va trong
d6 pyridyl chua dugc thé hodc dugc thé bang Me, Et, i-Pr, OH, CL, F, CFs, CN, hoac

NHo»; va trong d6 imidazolyl chua dugc thé hoic duoc thé béng Me, Et, i-Pr, C1, F, CF3

hodc CN.

12. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (VIa), cong thic (VIb),

codng thirc (XXVa), hodc cong thirc (XXVb):

HN//S/E%
H H R6a RGC
o N. _N N
4 TN ;
N § O N_ =~ R?
N, N—NH
\_—_N
HN/Q/E&)
’ R6a RGC
O N N
& D
N “ I
N, N-NH
\_—_N

248
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H R6a
:O—> N X
" ~ © (XXVa);
N, N—NH
\—=N
RS6¢
6b
O>—_/27R
’
0 TR D
:—> N X b
N
S (XXVb),
N, NNH
\___—N

hodc mudi duge dung hodc chét ddng phan 1ap thé cta no;

trong d6 p 12 0, 1, 2, hodc 3.

249/261

13. Hop chét theo diém 1, trong d6 hop chét nay co6 cong thirc (VIIa), cong thuc (VIIb),
cdng thie (VIIc), cong thie (VIIc), cong thire (VIIIa), cong thirc (VIIIb), cong thirc

(VIIIc), cong thirc (XX VIa), cong thire (XXVIb), hodc cong thirc (XXVIc):
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@ B S
N A = o N A (VIa);
N, NNH
\=N
o RGb

N, NNH (VIIb);

N, N\-NH (Vile),
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RGC RGb

J
7

\j
ZT
ZQ\

Py

e
)
e

L ®
N “ 0 N~
N, N\NH
\=N

3
ZT
/
®
Iz ;?D
¢
2

<—~N 0]

251
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(VIIc);
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RGa
Né\ H RGC
: —> N N N 0] RGb
N = 0
N/ \_NH (XXVIa);
\=N
0

HN‘/S,{R%
N ~ RGC
| N

~ o)
N NH (xxvib):  hodc
\—=N
6a
H ) Re¢
H N/l =
—N 0
/ o (XXVIc),
N, N—NH
\=N

héac mudi dugc dung hodc chét déng phan 1ap thé cua no.
14. Hop chét theo diém bat ky trong s cac didm tir 1 dén 13, hodc mubi dugc dung
hoac chét déng phén 14p thé cia no,
trong do:
i) RéI1aH;
R 1a H; va
R 13 H; hodc
ii) R®%1a H;
R 1a H; va ‘
R6¢ 1a CH3 hodc CH2CHs; hodc
iii) R% 1a H;
R 1a H; va
R 1a CHoN(CH3)2; hodc
*iv) R% va R® ndi v6i nhau tao ra lién két don; va

R%¢1a CHs.
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15. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (IXa), cong thirc (IXb),
cong thic (Xa), cong thire (XIc), hodc cong thire (XIIc):

I 0]

NH
H H
o : N_ _N N/j
AN

- T

/ o (IXa);

N, \—NH

\—=N

0

\=N (IXb);

0
NH
H /j
|
N “ 0O N~ .
N, N-NH
\=N

N N—NH (Xlo);
\=N hodc
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0O
H
O_> N N I\O\N
& l VA
N § 0] N~
N O NNH (XTIe),
\:N

hodc mudi duge dung hodc chit ddng phan 1ap thé ctia no.

16. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc (XIITa) hoge cong thire

(XIIIb):
~N
Lo
H H NH
o [T
O N\H/N I\ N
N ~ O N~
N, NNH
\= (XITla);
hoac
@)
HN/Z{;\//
0 b
H H
O
O N\”/N l X N
N ~ @) N~
N 7 \\_NH (XIIIb);
\=N

hoac mudi dugc dung hodc chét ddng phan 1ap thé ctia no.
17. Hop chét theo diém 1, trong d6 hop chit nay c¢6 cong thirc (XVI) hodc cong thirc
(XVID):
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NZ (@]
O H AN l N J‘J\/
Y !
N ~ O
o M—NH (XVD;
NN hodc

H N/l Q |
@ NN N AN
H
N>—¢/©/ °
N—NH

N
AN

(XVID)y;

hodc mudi duoc dung hodc chit ddng phan 1ap thé ctia né.

18. Hop chét theo diém 1, trong d6 hop chét nay 1a:

O

N NH
(W

~

Hop chit 3

hodc mudi dugc dung cua no.

19. Hop chét theo diém 1, trong d6 hop chét nay la:
BYUBW
O‘> N X N NJ\/
<—N >£/© 0 i
~
NH
N\\_N/

Hop chét 10
hoac mudi duoc dung cta no.

20. Hop chét theo diém 1, trong d6 hop chét nay la:
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Hop chét 6
hodc mudi duoc dung ctia no.

21. Hop chit theo diém 1, trong d6 hop chét nay la:

&—5 VQVQJ\/V

NH
Hop chat 13

hodc mudi dugc dung hodc chét ddng phan lap thé caa no.

22. Hop chét theo diém 1, trong d6 hop chét nay 1a:

Me o N7 0
@ N N NJ\/
N 0 H

107

hodc mudi dugc dung hodc chét déng phan lap thé cua né.

256/261

23. Dugc phdm chira lugng hiéu qua diéu tri cia hop chit theo diém bt ky trong sb cac

didm tir 1 dén 22; hoic mudi dugc dung hodc chét déng phén lap thé ctia no va ta dugc

dugc dung.

24. Dugc phim theo diém 23, trong d6 dugc phim nay dugc bao ché cho duong dung

duge chon tir dung qua duong mi¢ng, ding ngoai dudng tiéu hoa, ding qua miéng, dung

qua duong miii, dung tai chd, hodc dung qua truc trang.
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