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Linh vuc ky thuit dwgc dé cip

Sang ché @& cap dén hop chét c6 thé e ché su ting sinh cla té bao va/hoic cam
ting co ché chét theo chuong trinh cla t& bao va dugc phdm chira ching. Séng ché ciing
s cap dén phuong phap didu ché hop chét va phuong phap bao ché ché phim chtra hop
chit nay.
Tinh trang k¥ thuat cia sing ché

Su phi dai hach nhén, mdt vi tri trong té bao dé tao ra ribosom theo con dudng
sinh hoc, lién quan dén sy bién ddi 4c tinh d3 duge phat-hién hon mdt trim ndm nay.
Ribosom 14 phirc hgp ARN-protein chiu trach nhiém tbng hop protein (dich ma) trong
té bao. Qua trinh tao caxinom kém theo didu hoa tang tdc d6 ting trudng va tang sinh,
can tdng- manh tbc dd dich ma, vi thé can phai ting luong ribosom té bao. Viéc tao ra

.ribosom bang con dudng sinh hoc 14 qué trinh tiéu t6n ning luong rat phirc tap trong d6
viéc tbng hop ARN tién ribosom bang ARN polymeraza I (Pol I) dong vai tro nhu budce

han ché toc dd.

Khong gy ngac nhién khi qué trinh phién mé Pol I trong té bao binh thuong
dugc kiém soét chit chg, thong qua hoat dong clia nhiéu protein trc ché khéi u (bao gdm
p53, pRB va PTEN) déng vai trd nhu céc chét trc ché. Viéc mét su kiém soat qua trinh
néu trén do dot bién trong gen trc ché khdi u hoic su hoat héa mdt sb con dudng giy
ung thu nhét dinh, nhu cMyc va PI3K/Ak/mTOR, din dén sy hoat hoa qui mitc qud
trinh phién ma Pol I ma thudng dwgc phat hién trong té bao 4c tinh.

Ngoai bénh ung thli’, st hoat héa qua mtrc qué trinh phién fmﬁ Pol I lién qu_ah dén
tién lwong xAu vé bénh da xo clng va dugc chi ra 1a c6 vai tro nﬁét dinh trong chu trinh
lay nhiém ctia mot s& virut gdy bénh, bao gdm virut xytomegalo, virut viém gan B va
virut viém gan C. Vi thé, cac chét lam dut gay chon loc qué trinh phién ma Pol I vé mit
Iy thuyét thuong duge chi y st dung trong liéu phap chéng ung thu, chéng viém va-

khang virut.

Bén chit ky thuat ciia sing ché
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Nhim giai q_uyét chc vAn dé k¥ thuét con ton tai nhur néu trén, sang ché cé muc
dich @& xuét hop chét dugc ding trong diéu tri hodc ngén ngira bénh hogc tinh trang
bénh bat ky trong s6 céc bénh hogc tinh trang bénh dugce md ta trong ban mé ta. Theo
cac phuong 4n cu thé, hop chit nay trc ché viéc tao ra ribosom bang con dudng sinh hoc
bang céch tic ché qua trinh phién ma POL1 va bénh hodc tinh trang bénh c6 thé tuan
theo khi diéu tri hodc ngin ngira bing cach trc ché qu4 trinh phién ma POL1.

Theo mdt khia canh, sang ché dé xuét hop chét c6 cong thirc cu tao ITI(A), ITI(B)
hogc III(C):

A
|
L
l
X
W A—L—X
NN NN NN
» o
Z < .
A—L—X N Ny
I(A) @ I @ II(C) @
(U)m, ®) (U)m>

hozic mubi dugc dung ctia né; trong d6
L 13 lién két hoic C1-Cip alkylen;

A 13 heteroxycloalkyl hodc NR4Rs, trong d6 R4 va Rs doc 1ap 1a H, ﬁhém Ci-Cg
alkyl hodc nhém Ca-Cs heteroalkyl tity ¥ duge thé, trong d6 Ra va Rs tity y duoc lién két
dé tao ra vong ¢6 3 dén 8 canh va tlly y chira mot hodc nhiéu N hoic O; va

X 14 NRg, trong d6 Re 1a H hodc nhém C;-Cg alkyl,

trong d6 Re ty ¥ duoc lién két voi Re hodc Rs dé tao ra vong c6 3 dén 8 canh,

X1 14 CN hoic CONR,R3, trong d6 mdi Ra va Rs dde 1ap dugce chon tir H, Ci-Cio
alkyl, C1-C1o heteroalkyl, C2-Co alkenyl, va Ca-Cio heteroalkenyl;

X2laH;va |

mdi (U)a va (U)m doc 14p 12 H, halogen, CF3, CN, OR7, NRgRs, SR7, SO2NRsRy,
Ci1-Cyo alkyl, Ci-Cio heteroalkyl, C2-Cio alkenyl, hodc Ca2-Cio heteroalkenyl, trong d6

mdi Rz, Rs va Ry do¢ 1ap duoc chon tir H, C1-Cs alkyl, C,-Cs heteroalkyl, C1-Cs axyl C-
Cs heteroaxyl, Ce-C1o heteroaryl, C7-Crz arylalkyl, hodc C¢-Cr2 heteroarylalkyl; va
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trong d6 “tuy v duoc thé” 1 phan tir thé duoc chon tir halogen, -CN, -NH, -
NH(CH)3 —N(CHa),, -CHs, -CH2CH3, -CF3, -OCF3, va —OCHs.

Ngoai ra, sang ché dé cap dén dugc pham chua hop chit nay.

Céc dbi twong, ddu hiéu va wu diém khéc ciia hop chét, phuong phap va ché phdm
duoc md ta trong ban md ta ndy s& trd nén hién nhién tir phan mo ta chi tiét dudi day.
Tuy nhién, nén hiéu réng, phﬁn mo ta chi tiét va cac vi du cu thé, thé hién céc phuong
an cu thé, duoc néu chi nham muc dich minh hoa, do céc thay dbi va cai bién khac cling
ndm trong ¥ twdng va pham vi ctia phdn mé ta ciing s& trd nén hién nhién v&i nguoi ¢6
hidu biét trung binh trong linh vuc k¥ thuat nay khi tham khao phin mé ta nay.

MO ta chi tiét sang ché
Hop chit

Hop chét dugc md ta trong ban mé ta nay bao gdm mudi, tién dugc chat, chit
chuyén héa hoat tinh dugc dung va solvat dugc dung cua no, trc ché ribosom bang con
dudng sinh hoc bang cach trc ché qua trinh phién ma POLI.

Theo mot khia canh, sang ché dé cap dén hop chét c6 cong thire (I):

ZJ/Z“\IZ\’I

JI

Iy A

Z\Zl N \X
\ 3

./
I Xs=X,

va mudi, este, tién dugc chit, hydrat va chét hd bién dugc dung cua né; trong do:
Zs1a N hodc CXy;

mdi Z1, Za, Z3, va Z4 1a N, CH, hodc CRy, v6i didu kién 12 ba N bit ky khong lién

ké nhau; va vai diéu kién la mot hodc nhi€u trong s Z1, Z»2, Z3, va Z4 1a CRy;

mdi R ddc 14p 1a nhém Ci-Cs alkyl, Co-Cs heteroalkyl, Ca-Cg alkenyl, Ca-Cs
heteroalkenyl, C2-Cs alkynyl, C,-Cs heteroalkynyl, C1-Cg axyl, C2-Cs heteroaxyl, Ce-Cio
aryl, Cs-Ciz heteroaryl, C7-Ci2 arylalkyl, hodc C¢-Cr2 heteroarylalkyl tuy y duoc thé,
hoidc mdi Ry doc 1ap 1a H, halo, CF3;, OR2, NRoR3, NR2OR3, NR2NRaRs, SRa, SORo,
SO2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3, NR2COR3, CN, COORy,
COOH, CONR2R3, OOCR2, COR2, hodc NOg;



38813

Hai nhém Ry trén cac nguyén tir 1ién k& c6 thé tao ra vong cacbon, vong di vong,
aryl hodc heteroaryl, mdi nhém trong sé d6 c¢é thé tiy v duoc thé va/hodc duge ngung
tu v6i vong dang vong; va trong d6 cac nhom Ra va Rs trén cang mot nguyén tir hodc
trén cac nguyén tu lién ké co thé dugc lién két dé tao ra vong c6 3 dén 8 canh, tuy y
chira mot hodc nhiéu nguyén tir N, O hoic S; va mdi nhém R, va Rs, va mdi vong duge
tao ra bang cach lién két cac nhém Rz va R; véi nhau, tlly y duoc thé bang mot hodc
nhidu phan ttr thé dugc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’),, SR’,
SO2R’, SO2NR’;, NR’SO;R’, NR’CONR’2, NR’COOR’, NR’COR’, CN, COOR’,
CON(R”),, OOCR’, COR’, va NO», trong d6 mdi R’ doc lap 1a H, Ci-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Cr2
arylalkyl, hodc Cs-Ciz heteroarylalkyl, mdi nhém ndy tiy y dugc thé bang mot hodc
nhiéu nhém duoc chon tir halo, C1-Cs alkyl, Ci-Cs heteroalkyl, C1-Cs axyl, Ci-Cg
heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ c6 thé duoc lién két dé tao ra vong

c6 3 dén 7 canh tiy y chtra dén 3 nguyén tir khac loai duge chon tir N, O va S;

hoidc mdi Ry ddc lap 1a -W, -L-W, -X-L-A; trong d6 X 1a NRg, O, hoac S; W 1a
vong aza c6 tir 4 dén 7 canh tiy ¥ dugc thé, tily ¥ chira mdt nguyén tir khéc loai bd sung
duoc chon tir N, O va S 13 thanh phén trén vong; L 1a lién két, phan tir lién két C1-Cio
alkylen, C1-Cio heteroalkylen, C2>-C1o alkenylen hozic C,-Cio heteroalkenylen, mdi nhém
ndy ty ¥ dugc thé bing mdt hodc nhiéu phan tir thé duoc chon tir nhém bao gdm
halogen, oxo (=0), hoac Ci-Cs alkyl; va A 1a heteroxycloalkyl, heteroaryl hodc NR4Rs
trong d6 R4 va Rs ddc 14p 1a H, nhom C1-Cg alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, Ca-
Cs heteroalkenyl, C>-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cg axyl, C2-Cg heteroaxyl, Ce-
Cio aryl, Cs-Ciz heteroaryl, C7-Ciz arylalkyl, hodc Cs-Ci2 heteroarylalkyl tuy y dugc thé,

R4 va Rs ¢6 thé duoc lién két dé tao ra vong ¢ 3 dén 8 canh, tity ¥ chita mot hodc
nhiéu N, O hodc S; va mdi nhém Ry va Rs, va mdi vong duge tao ra béng cach lién két
cac nhém R4 va Rs v6i nhau, tiy v dugc thé béng mot hodc nhiéu ph?m ttr thé duge chon
tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO,NR’;, NR’SO2R’,
NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’, CON(R"),, OOCR’, COR’, vaNOz,
trong d6 mdi R’ doc lap 1a H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs axyl, C2-Cs
heteroaxyl, Cé-Cioaryl, Cs-Cig heteroaryl, C7-Ciz arylalkyl, hodc Cs-Ci2 heteroarylalkyl,

mdi nhém nay tity ¥ duge thé bang mot hodc nhiéu nhém dugce chon tir halo, C1-Cs alkyl,
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C;1-C4 heteroalkyl, C1-Cs axyl, Ci-Cs heteroaxyl, hydroxy, amino, va =O; trong do hai
R’ ¢6 thé duoc lién két dé tao ra vong c6 3 dén 7 canh tuy y chura dén 3 nguyén t khac

loai duoc chon tir N, O va S;

R¢ 1a H, nhém Ci-Cg alkyl, C»-Cs heteroalkyl, C»-Cs alkenyl, C2-Cs
heteroalkenyl, C2-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cg axyl, C2-Cs heteroaxyl, Cs-Cro
aryl, Cs-C12 heteroaryl, C7-C12 arylalkyl, hodc Ce-C12 heteroarylalkyl tuy y dugc thé,

R c6 thé duge lién két v4i Rq hodc Rs dé tao ra vong c6 3 dén 8 canh; va R4 hodc
Rs tuy y duoc thé béng mot hodc nhiéu phﬁn ttr thé dugc chon tur halo, =0, =N-CN, =N-
OR’,=NR’, OR’, N(R’)2, SR’, SO2R’, SO2NR™, NR’SO:R’, NR’CONR’2, NR’COOR’,
NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,, trong d6 mdi R> doc 1ap
1a H, C1-Cs alkyl, C2-Cs heteroalkyl, C1-Cs axyl, C2-Ce heteroaxyl, Cs-Cio aryl, Cs-Cio
heteroaryl, C7-C12 arylalkyl, hogc Ce-Ciz heteroarylalkyl, mdi nhom nay tuy y duoc thé
bang mot hodc nhidu nhém duge chon tr halo, Ci-Cy alkyl, C1-C4 heteroalkyl, C1-Cs
axyl, C1-Cs heteroaxyl, hydroxy, amino, va =0; trong d6 hai R’ ¢6 thé duoc lién Kkét dé
tao ra vong co 3 dén 7 canh tuy y chua dén 3 nguyén ti khac loai dugc chon tir N, Ova
S;

X, 12 nhém C1-Cs alkyl, C2-Cs heteroalkyl, C2-Cs alkenyl, C2-Cg heteroalkenyl,
C»-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cs axyl, C2>-Cg heteroaxyl, Cs-Cio aryl, Cs-Ci2
heteroaryl, C7-C2 arylalkyl, hodc Ce-C12 heteroarylalkyl tuy y dugc thé, thy y duge thé
bing mot hodc nhiéu halogen, nhém =0, CFs, CN, OR7, NRsRo, SR7, SO;NRsRo, Ci-
Cg alkyl, C2>-Cs heteroalkyl, C2-Cs alkenyl, C2-Cs heteroalkenyl, C2-Cs alkynyl, C2-Cs
heteroalkynyl, Ci-Cs axyl, C2-Cs heteroaxyl, Cs-Cro aryl, Cs-Cr2 heteroaryl, C7-C12
arylalkyl, hodc Ce-C12 heteroarylalkyl, hodc;

X, 1a I NR:R;, SOR;, SO:Rz, SO:NR:R;, NR2SO:R3, NR:CONR:Rs,
NR,COOR3, NR,COR3, CN, COOR;, nhom déng cAu dién tir sinh hoc este, COOH,
nhém déng cdu dién tir sinh hoc carboxy, CONR2Rs3, nhém ding chu dién tr sinh hoc
amit, OOCR2, COR2, hodc NO;

X5 14, H, halogen, CF3, CN, ORy, NRsRo, SR7, SO2NRgRy, Ci-Cio alkyl, C1-Cio
heteroalkyl, C2-C1o alkenyl, hodc Ca2-Cio heteroalkenyl, mdi nhom nay tuy y dugc thé
bﬁng mot hodc nhiéu halogen, =0, hodc vong cacbon hoic vong di vong cé 3 dén 7

canh tuy y dugc thé.
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mdi X3, X4 va Xs 1a N hodc CRio

mdi Ry doc 18p la nhérﬁ C1-Cs alkyl, C>-Cs heteroalkyl, C>-Cs alkenyl, C2-Cs
heteroalkenyl, C2-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl, C-Cio
aryl, Cs-Ci2 heteroaryl, C7-Ci2 arylalkyl, hodc Ce-C12 heteroarylalkyl tuy y dugc thé,
hodc mdi Ry ddc 1ap 1a H, halo, CF3, ORz, NR2Rs, NR,0R3, NRaNR2R3, SRz, SOR»,
SO2R», SO2NR:R3, NR2SO2R3, NR2CONR2R3, NR2COORs, NR2COR3, CN, COOR2,
COOH, CONR2R3, OOCR32, COR3, hodc NO2;

va trong d6 cdc nhom Ra va Rs trén cung mot nguyén ti hodc trén cdc nguyén tir
lidn k& c6 thé duoc lién két dé tao ra vong ¢6 3 dén 8 canh, ty y chira mdt hodc nhiéu
nguyén t N, O hodc S; va mdi nhom R, va Rs, va mdi vong dugc tao ra bang céch lién
két cac nhom Rz va R3 voi nhau, tuy y duge thé bang mot hodc nhidu phén tir thé dugc
chon tir halo, =O, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR>, SO2R’, SO:NR,
NR’SO;R’, NR’CONR’2, NR’COoR’, NR’COR’, CN, COOR’, cON(R’)2, OOCR’,
COR’, va NO», trong d6 mdi R’ doc 1ap 1a H, Ci-Ce alkyl, C2-Cs heteroalkyl, C1-Cs axyl,
C,-Cs heteroaxyl, Cg-Cio aryl, Cs-Cio heteroaryl, C7.Ci2 arylalkyl, hodc Ce-Cr2
heteroarylalkyl, mdi nhom nay tiry y dugc thé bang mot hodc nhiéu nhém dugc chon tir
halo, C1-Cs alkyl, C1-C4 heteroalkyl, C1.Cs axyl, C1-Ce heteroaxyl, hydroxy, amino, va
=Q; trong d6 hai R’ ¢6 thé duoc lién két dé tao ra vong ¢6 3 dén 7 canh tuy y chira dén

3 nguyén ti khac loai dugc chonte N, O vas;

Hai nhém Rio trén céc nguyén tir lién ké c6 thé tao ra vong cacbon, vong di vong,
aryl hodc heteroaryl, mdi nhém nay tuy y duogc thé va/hodc dugc ngung tu v6i vong

dang vong;

hodc mdi Rio doc 1ap 1a -W, -L-W, -X-L-A; trong d6 X la NRe, O, hodc S;Wla
vong aza co tur 4 dén 7 canh tuy y duoc thé, tiy y chira mot nguyén tur khac loai bd sung
duge chon tir N, O va S 1a thanh phén trén vong; L 1a lién két, phan tir lién két C1-Cio
alkylen, Ci-C1o heteroalkylen, C2-Cio alkenylen hodc C2-Cio heteroalkenylen, mdi nhoém
nay tuy y dugc thé bing mot hodc nhidu phan tir thé duogc chon tir nhom bao gém
halogen, oxo (=0O), hodc Ci-Cs alkyl; va A 1a heteroxycloalkyl, heteroaryl hodc NR4Rs
trong d6 R4 va Rs doc lap 1a H, nhém C;-Cs alkyl, C2-Cs heteroalkyl, C,-Cs alkenyl, Co-
Cs heteroalkenyl, C>-Cs alkynyl, C2-Cs heteroalkynyl, C1-Cg axyl, C2-Cg heteroaxyl, Cs-
C1o aryl, Cs-C12 heteroaryl, C7-C12 arylalkyl, hodc Cs-C12 heteroarylalkyl tuy y duoc thé.

_7-
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Theo mdt khia canh, sang ché d& xuét hop chit c6 cong thie 1(A),

X2

Z X
ZJ/ fj |
I
Zo F
2\21 N \N

A /Y
va mudi, este, tien dugc chat, hydrat va chat ho bién dugc dung

cua no; trong do:
Y 1a vong cacbon hodc vong di vong c6 5 hodc 6 canh tuy y duoc thé:

X1 la nhom C;-Cy alkyl, C2-Cg heteroalkyl, C»-Cg alkenyl, C2-Cg heteroalkenyl,
C,-Cs alkynyl, C2-Cs heteroalkynyl, Ci-Cg axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ciz
heteroaryl, C7-Ci2 arylalkyl, hodc Cs-Ci2 heteroarylalkyl tuy y dugc thé, thy v duoc thé
béng mot hodc nhiéu halogen, nhém =0, CF3, CN, OR7, NRsRy, SR7, SO2NRsRo, Ci-
Cs alkyl, C»-Cg heteroalkyl, C»-Cg alkenyl, Cz-Cg heteroalkenyl, C»-Cg alkynyl, C2-Cs
heteroalkynyl, Ci-Cg axyl, C»-Cg heteroaxyl, Ce-Cio aryl, Cs-Ci2 heteroaryl, C7-Cia
arylalkyl, hodc C¢-Ci2 heteroarylalkyl, trong d6 mdi R7, Rs va Ry doc 1ap duoc chon tir
H, Ci-C¢ alkyl, C2-Cs heteroalkyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio
heteroaryl, C7-C12 arylalkyl, hoiic Ce-C12 heteroarylalkyl, mbi nhém tity y duoc thé bang
mot hodc nhiéu nhém duge chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R"),,
SR’, SO2R’, SO,NR’2, NR’SO2R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’,
CON(R’)2, OOCR’, COR’, va NOg; trong do mdi R’ doc 1ap 1a H, C1-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs axyl, C»-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Cia
arylalkyl, hodc Cs-Ci2 heteroarylalkyl, mdi nhom tiiy ¥ duoc thé bing mot hodc nhiéu
nhom dugce chon tir halo, C1-Cs alkyl, C1-Cs4 heteroalkyl, C1-Cs axyl, C1-Cg heteroaxyl,
hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé dugc lién két dé tao ra vong c6 3 dén 7

canh tuy y chira dén 3 nguyén tir khéac loai duoc chon tir N, O va S; hoic

X1 la H, NR2R3, SOR;, SO:Rz, SO2NR:2R;3, NR;SO2R3;, NR2CONR:Rs,
NR2COOR3, NR2COR3, CN, COOR;, nhém dang cdu dién tir sinh hoc este, COOH,
nhém d'fmg c4u dién ttr sinh hoc carboxy, CONR2R3, nhom déng cAu dién ttr sinh hoc
amit, OOCR32, COR2, hodc NO», trong d6 mdi R, va Rs ddc 1ap duge chon tir H, Ci-Cs
alkyl, C2-Cs heteroalkyl, Ci-Cs axyl, C2-Cg heteroaxyl, Cs-Cio aryl, Cs-Cio heteroaryl,
C7-C12 arylalkyl, hodc Ce-Cz heteroarylalkyl, mdi nhom tuy y dugc thé bang mot hodc



38813

~ nhiéu nhém duge chon tir halo, Ci-Cs alkyl, Ci-Cs heteroalkyl, Ci-Cs axyl, C1-Cg
heteroaxyl, hydroxy, amino, va =O; trong d6 cac nhém R va Rs trén cung mft nguyen
tir hodc trén cac nguyén tr lidn ké c6 thé dugc lién két dé tao ra vong c6 3 dén 8 canh,
tuy y chiramot hodc nhiéu nguyén tir N, O hodc S; va mdi nhém Ry va Rs, va mdi vong
duoc tao ra bang cach lién két cac nhém Rz va Rs v6i nhau, tlly y dugce thé bang mot
hozc nhidu phén t thé duge chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R")2,
SR’, SO2R’, SO;NR’;, NR’SO2R’, NR’CONR’2, NR’COOR’, NR’COR’, CN, COOR’,
CON(R’)2, OOCR’, COR’, va NOy; trong d6 mdi R> ddc 1ap 1a H, Ci-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs axyl, C»-Cs heteroaxyl, C¢-Cio aryl, Cs-Cio heteroaryl, C7-Ciz
arylalkyl, hodc Cs-C12 heteroarylalkyl, mdi nhém tuy v duge thé bing mot hodc nhidu
nhém dugce chon tir halo, C1-Cs alkyl, Ci-C4 heteroalkyl, C1-Cs axyl, C1-Cs heteroaxyl,
hydroxy, amino, va=0; trong d6 hai R’ ¢6 thé duoc lién két dé tao ravongc6 3 dén 7

canh tuy y chira dén 3 nguyén tir khéc loai dugc chon tir N, O va S;

X 13, H, halogen, CF3, CN, Ci-Cio alkyl, C1-Cio heteroalkyl, C2-Cio alkenyl, hodc
C2-Cio heteroalkenyl, ‘mbi nhém tiy ¥ duge thé bing mot hodc nhiéu halogen, nhém =
O, vong cacbon hodc vong di vong cé 3 dén 7 canh tiy y dugc thé, OR7, NRsRy, SR7,
hodc SO2NRgRy; trong d6 mdi R7, Rg va Ry d@cllép duoc chon tir H, C1-Cs alkyl, C2-Cs
heteroalkyl, Ci-Cs axyl, C»-Cs heteroaxyl, Ce-Cio aryl, Cs-Cio heteroaryl, C7-Ci2
arylalkyl, hoic Cs-C1z heteroarylalkyl, m3i nhém tity ¥ dugc thé bing mot hogc nhiéu
nhém duge chon tir halo, =O, =N-CN, =N-OR’, =NR’, OR’, N(R"), SR’, SO:R’,
SO:NR’,, NR’SO2R’, NR’CONR’2, NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2,
OOCR’, COR’, va NOgy; trong do mdi R’ ddc 1ap 1a H, Ci-Cs alkyl, C2-Cs heteroalkyl;
C1-Cs axyl, C-Cs heteroaxyl, Cs-Croaryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, hodc Cs-
C12 heteroarylalkyl, mdi nhém tity y dugc thé bang mot hoic nhiéu nhém duqcvchon tr
halo, C1-Cs alkyl, Ci-Cs heteroalkyl, Ci-Cs axyl, C1-Cs heteroaxyl, hydroxy, amino, va
=0; trong d6 hai R’ c6 thé duoc lién két dé tao ra vong c6 3 dén 7 canh tiy y chira dén

3 nguyén tir khéc loai duoc chon tr N, O va S, trong d6 Ry khac hydro khi X, 1a ORy7;

mdi Z1, Za, Z3, va Z4 @oc 1ap 1a N, CH, hoic CRy, v6i didu kién 13 ba nguyén tir
N bét k¥ khong ké cn; va véi diéu kién 1a mot hodc nhiéu trong s6 Z1, Za, Zs, va Zs 12
CRy; trong d6 mdi Ry dc}é 1ap 1a nhém C1-Cs alkyl, C>-Cs heteroalkyl, C2-Cs alkenyl,
C,-Cs heteroalkenyl, C,-Cg alkynyl, C,-Cs heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl,
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Ce-Cro aryl, Cs-C12 heteroaryl, C7-Ciz arylalkyl, hodc Ce-Ci2 heteroarylalkyl tuy y duoc
thé; hoic mdi Ry doc lap 1a H, halo, CF3, OR2, NR2R3, NR2ORs, NRoNR2Rs, SR2, SOR»,
SO,R,, SO:NR;R3, NR2SO2R3, NR;CONR2R3, NR2COOR3, NR2CORs, CN, COORy,
COOH, CONR,R3, OOCR2, COR2, hodc NOg; trong d6 mdi R, va R ddc 14p duoc chon
tir H, C1-Cs alkyl, Ca-Cs heteroalkyl, Ci-Ce axyl, C2-Cs heteroaxyl, C¢-Cio aryl, Cs-Cio
heteroaryl, C7-Ci» arylalkyl, hodc Ce-Ci2 heteroarylalkyl, mdi nhom tuy ¥ duge thé bang
mot hodc nhidu nhém duoc chon tir halo, Ci-C4 alkyl, Ci-Cs heteroalkyl, Ci-Ce axyl,
C;-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 cac nhom Rz va R3 trén cung mot
nguyén ti hodc trén cc nguyén tu lién k& c6 thé duogce lién két dé tao ra vong ¢6 3 dén
8 canh, tuy y chira mdt hodc nhiéu nguyén tr N, O hodc S; va mdi nhom R, va Rs, va
mdi vong dugce tao ra bang cach lién két cac nhém Ry va R v6i nhau, tily y dugce thé
bé‘mg mot hoac nhiéu phén tir thé duoc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’,
N(R’)2, SR, SO2R’, SO2NR’2, NR’SO:R’, NR’CONR, NR’COOR’, NR’COR’, CN,
COOR’, CON(R)2, OOCR’, COR’, va NOgy; trong do mdi R’ doc lap 1a H, C1-Cs alkyl,
C»-Cs heteroalkyl, Ci-Cs axyl, C2-Cs heteroaxyl, Ce-Cio aryl, Cs-Co heteroaryl, C7-Cr2
arylalkyl, hodc Ce-Ci2 heteroarylalkyl, mdi nhom tuy v duge thé béng mot hodc nhiéu
nhém dugc chon tir halo, C1-Cq alkyl, Ci-C4 heteroalkyl, C1-Cs axyl, C1-Ce heteroaxyl,
hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé duogc lién két dé tao ra vong c¢6 3 dén 7

canh tuy y chtra dén 3 nguyén ti khéc loai dugc chon tr N, O va S; hodc

-~ mdi Ry doc lap 14 -W, -L-W, -X-L-A; trong d6 X la NRs, O, hodc S; trong do Re
1a H, nhém C;-Cs alkyl, C»-Cs heteroalkyl, C»-Cs alkenyl, C»-Cs heteroalkenyl, C2-Cs
alkynyl, C>-Cg heteroalkynyl, Ci-Cs axyl, C»-Csg heteroaxyl, Cs-Cio aryl, Cs-Cr2
heteroaryl, C7-Cr2 arylalkyl, hodc Cs-Cr heteroarylalkyl tuy y duoc thé; trong d6 Re co
thé duoc lién két véi Ry hodc Rs dé tao ra vong ¢6 3 dén 8 canh va mdi R4 va Rs doc lap
tiy ¥ duge thé bing mot hogc nhiéu phén tir thé duge chon tir halo, =0, =N-CN, =N-
OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO2NR’2, NR’SO2R*, NR’CONR, NR’COOR’,
NR’COR’, CN, COOR’, CON(R’);, OOCR’, COR’, va NOy; trong d6 mdi R> doc 14p
1a H, C1-Cs alkyl, C2-Cs heteroalkyl, Ci-Ces axyl, C2-Cs heteroaxyl, Ce-Cio aryl, Cs-Cio
heteroaryl, C7-Cy2 arylalkyl, hodc Ce-Cr2 heteroarylalkyl, mdi nhém nay tuy y duge thé
bing mot hode nhidu nhom duge chon tir halo, Ci-Cs alkyl, C1-Cy heteroalkyl, Ci-Ce
axyl, Ci-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé dwoc lién két dé

tao ra vong c6 3 dén 7 canh ty y chira dén 3 nguyén t khac loai dugc chon te N, Ova
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S; mdi W doc 14p 12 vong aza c6 tir 4 dén 7 canh tity ¥ duge thé, tly y chita mdt nguyén
t khac loai bd sung dugc chon tr N, O va S 1a thanh phf?ln trén vong; L 1a lién két, phén
tir lién két C1-Cyo alkylen, Ci-Cio heteroalkylen, C»-Cio alkenylen ho@ic Cr-Cio
heteroalkenylen, mdi nhom tity ¥ dugc thé bang mot hodc nhidu phan tir thé duge chon
tir nhém bao gdbm halogen, oxo (=0), hodc Ci-Cs alkyl; va A la heteroxycloalkyl,
heteroaryl hodc NR4Rs trong d6 mdi R4 va Rs ddc 1ap 1a H, nhém Ci-Cs alkyl, C2-Cs
heteroalkyl, C>-Cg alkenyl, C2-Cs heteroalkenyl, C,-Cs alkynyl, C;-Cs heteroalkynyl,
C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, C7-Ci2 arylalkyl, hodc Ce-
C12 heteroarylalkyl ty y duoc thé ; trong d6 R4 va Rs tily y duoc lién két dé tao ra vong
¢6 3 dén 8 canh, tuy y chtra mot hodc nhiéu N, O hodc S; va mdi nhém Ry va Rs, va mdi
vong duogc tao ra b%mg cach lién két cac nhom Ry va Rs v6i nhau, tuy y dugce thé b?mg
mot hoac nhiéu phﬁn ter thé duogc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’,
N(R’)2, SR’, SO2R’, SO2NR’2, NR’SO2R’, NR’CONR’2, NR’COOR’, NR’COR’, CN,
COOR’, CON(R’)2, OOCR’, COR’, va NO; trong d6 mdi R* doc 1ap 1a H, C1-Cs alkyl,
C»-Cs heteroalkyl, Ci-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cyo heteroaryl, C7-Ci2
arylalkyl, hodc Cs-Ci2 heteroarylalkyl, mdi nhém nay tuy y dugc thé bang mot hoic
nhiéu nhém duoc chon tir halo, Ci-Cs alkyl, Ci-Cs heteroalkyl, Ci-Cs axyl, Ci-Ce
heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ c6 thé duoc lién két dé tao ra vong

¢6 3 dén 7 canh tuy y chira dén 3 nguyén tir khac loai dugc chon tt N, O va S.
Theo mét sé phwong 4n, X; 12 CN, COOR3, hoiic CONR3Rs.
Theo mot s6 phuong 4n, X 1a NR.

Theo mdt khia canh, sang ché dé cap dén hop chét c6 cong thie 1I(A), II(B),
II(C). II(D) va II (E):
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hozic mubi hodc este duge dyng cua né.
Theo mdt sb phwong an, Z1, Z2, Z3 va Z4 doc 14p 1a CH hodc CRu.

Theo mdt sb phwong 4n, mdi Ri doc 14p 1anhém Ci-Cs alkyl, C2-Cs heteroalkyl,
Cr-Cs alkeﬁyl, C»-Cs heteroalkenyl, C2-Cg alkynyl, C2-Cs heteroalkynyl; b1-Cs axyl, Cz-
Cg heteroaxyl, Ce-Cio aryl, Cs-Ci» heteroaryl, C7-Ci2 arylalk%l, hoic Cs-Ci2
heteroarylalkyl tly ¥ duot thé, hoic mi R1 doc 14p 12 halo, CF3, OR2, NRoR3, NR2ORs,
NR2NR3R3, SRa, SORz, SO2R2, SO2NR2R3, NR2SO2R3, NR2CONR2R3, NR2COOR3,
NR,COR3, CN, COOR;, COOH, CONR2R3, OOCR2, CORz, hoic NO».

Theo mdt sb phuong 4n, mdi Ry doc lap 12 -W, -L-W, -X-L-A; trong d6 X 1a NRs,
O, ho#c S; W 1a vong aza c6 tur 4 dén 7 canh tuy y duogc thé, tuy y chira mot nguyén tir
khac loai bd sung duoc chon tr N, O va S 3.thanh phin trén vong; L 1a lién két, phin
tt lien két Ci-Cio alkylen, Ci1-Cio heterofalkylen, C2-Cyo alkenylen hbac Cy-Cro
heteroalkenylen, mdi nhém tiry ¥ dugc thé bang mot hozic nhidu phin tir thé duge chon
tir nhém bao gébm halogen, oxé (=0), hodc Ci-Cs alkyl; va A la heteroxycloalkyl,
heteroaryl, amin bac bdn hoic NR4Rs trong d6 R4 va Rs doc 1ap 1a H, nhom Ci-Cs alkyl,
C,-Cs heteroalkyl, C»-Cs alkenyl, C»-Cs heteroalkenyl, C-Cs alkynyl, C»-Cs
heteroalkynyl, Ci-Cg axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, C7-Ci2
arylalkyl, hodc Ce-C12 heteroarylalkyl ty y duge thé.

Theo mdt sb phuong an, R4 va Rs duoc lién két dé tao ra vong c6 3 dén 8 canh,
tuy y chira mot hodc nhiéu N, O hodc S; va mdi nhom R4 va R5, va mdi vong dugc tao
ra bing cach lién két cac nhém R4 va Rsv6i nhau, ty ¥ dugc thé ,bﬁng;m(f)tfhoac nhiéu
* phén tir thé dwgc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’,
SO,NR’2, NR’SO;2R’, NR’CONR’;, NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2,
OOCR’, COR’, va NO3, trong d6 mdi R’ doc 1ap 1a H, C1-Cs alkyl, C2-Ce heteroalkyl,
C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cioaryl, Cs-Cio héteroaryl, Cr-Ci2 afé'ylalkyl, hodc Cs-
C1g heteroalrylalkyl, mdi nhom tiy ¥ dwoc thé bing mot hodc nhidu nhom dugc chon tir
halo, C1-Cy4 alkyl, C1-C4 heteroalkyl, Ci-Cg axyl, C1-Cs heteroaxyl, hydroxy, amino, va
=0; trong d6 hai R’ ¢6 thé dugc lién két dé tao ra vong ¢6 3 dén 7 canh tiy ¥ chira dén

3 nguyén tir khac loai duge chon tr N, O va S.

Theo rh@t sb phuong 4n, Re 12 H, nhom Ci-Cs alkyl, C2-Cs heteroalkyl, C2-Cs
alkenyl, C»-Cs heteroalkenyl, C»-Cs alkynyl, C-Cs heteroalkynyl, C1-Cs axyl, C2-Cs
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heteroaxyl, Cs-Cip aryl, Cs-Ci heteroaryl, C7-Ci2 arylalkyl, hodc Ce-Ci2 heteroarylalkyl
tuy y dugc thé; hodc R c6 thé dugc lién két v&i Rs hodc Rs dé tao ra vong ¢c6 3 dén 8
canh; va Ry hodc Rs tity ¥ dugc thé bang mdt hodc nhiéu phan tir thé duoc chon tir halo,
=0, =N-CN, =N-OR’, =NR’, OR’, N(R’);, SR’, SO2R’, SO;NR’;, NR’SO;R’,
NR’CONR’2, NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,
trong d6 mdi R’ doc 1ap 1a H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs axyl, C»-Cs
heteroaxyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, hodc Cs-Ci2 heteroarylalkyl,
mdi nhém tiy v duge thé bing mot hodc nhidu nhém duge chon tir halo, C1-Cs alkyl,
C1-Cs4 heteroalkyl, Ci-Cg axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai
R’ ¢6 thé dwoc lién két dé tao ra vong c6 3 dén 7 canh tlly ¥ chira dén 3 nguyén tir khac

loai dugc chon tr N, O va S.

Theo mot sb phuong an, Y la vong cacbon hodc vong di vong ¢d 5 hodc 6 canh

thy v duoc thé.

Theo mdt sé phuong 4n, Xi 1a nhém Ci-Cs alkyl, C»-Cs heteroalkyl, C,-Cs
alkenyl, C2-Cs heteroalkenyl, C2-Cg alkynyl, C2-Cs heteroalkynyl, Ci-Cs axyl, C2-Cs
heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, C7-C1 arylalkyl, hodc Cs-Ci2 heteroarylalkyl
thy v duge thé, hoic X; 1a H, NRyRs, SOR;, SO2Rz, SO2NR:R3, NR2SO»R3,
NR2CONR3R3, NR2,COOR3, NR2COR3, CN, COOR2, COOH, phén tir thé phan cuc,
nhém déng cAu dién tt sinh hoc carboxy, CONR2R3, OOCR2, COR2, hodc NO,.

Theo mdt sd phuong an, X» 1a H, halogen, CF3;, CN, OR;, NRsRy, SR7,
SO2NRsRg, C1-Cjg alkyl, Ci-Cio heteroalkyl, C2-Cio alkenyl, hodc C»-Cio heteroalkenyl,
mdi nhém tiy ¥y dugc thé bang mot hodc nhidu halogen, =0, hodc vong cacbon hoc
vong di vong ¢6 3 dén 7 canh tiry ¥ duge thé, trong d6 cac nhom R, va Rs trén cling mot
nguyén tir hodc trén cac nguyén tir lién ké c6 thé dugc lién két dé tao ra vong c6 3 dén
8 canh, tly ¥ chira mdt hodc nhidu N, O hodc S; va mdi nhém Rz va Rs, va mdi vong
duoc tao ra bang cach lién két cac nhom R, va R3 véi nhau, tiy ¥ duge thé bang mot
hoic nhiéu phan tir thé duoc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’),,
SR’, SO2R’, SO2NR’;, NR’SO2R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’,
CON(R”)2, OOCR’, COR’, va NO, trong d6 mdi R’ doc 1ap 1a H, Ci-Cs alkyl, C2-Cs
heteroalkyl, Ci1-C¢ axyl, C»-C¢ heteroaxyl, C¢-Cio aryl, Cs-Cio heteroaryl, C7-Ci2

arylalkyl, hodc Cs-Ci2 heteroarylalkyl, mdi nhém tiy ¥ duge thé bang mot hodc nhidu
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nhém duge chon tir halo, C1-Cy alkyl, C1-Cs heteroalkyl, Ci-Cs axyl, Ci-Cs heteroaxyl,
hydroxy, amino, va =O; trong do6 hai R’ ¢6 thé duoc lién két dé tao ra vong co 3 dén 7

canh tly y chta dén 3 nguyén ti khac loai duge chon tir N, O va S;

Theo mét s6 phuong 4n, hop chit co cong thuc (I) ¢6 cdu tric cia cong thirc

III(A), III(B) hoc III(C) sau day:

X2 Xy Xz
l (U s
NN \N/\ NN kN/ NNy
HI(A) Cg - 1II(B Cg 111(C) Cg
\ /\(U)m ®) \ /\(U)m \ /\(U)m

hodc mudi hodc este dugc dung cia no.

HR——>

A—L—X

Theo mét sb phuong 4n, L 13 lién két, phan tir lién két Ci-Cyo alkylen, Ci-Cio
heteroalkylen, C,-Cio alkenylen hodc C»-Cio heteroalkenylen, mdi nhém tiy y dugc thé
béng mot hodic nhidu phén tr thé duogc chon tir nhom bao gém halogen, oxo (=0), hoac

C1-C6 alkyl.

Theo mot sb phuong an, A 1a heteroxycloalkyl, heteroaryl, amin bac bdn hodc
NR4Rs trong d6 R4 va Rs doc 1dp 1a H, nhom Ci-Csg alkyl, C2-Csg heteroalkyl, C»-Cs
alkenyl, C,-Cg heteroalkenyl, C»-Cs alkynyl, C»-Cs heteroalkynyl, Ci-Cg axyl, C2-Cs
heteroaxyl, C¢-Cio aryl, Cs-Ciz heteroaryl, C7-Ci2 arylalkyl, hodc Ce-Ci2 heteroarylalkyl
tiy v duoc thé.

Theo mC)f s6 phuong an, R4 va Rs c6 thé duge lien két dé tao ra vong c6 3 dén 8
canh, tiy y chira mot hozc nhidu N, O hodc S; va mdi nhém R4 va RS, va mdi vong
duge tao ra bing cach lién két cac nhém Ry va Rs vai nhau, tiy v duge thé bang mot
hodc nhidu phan tir thé duge chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)s,
SR’, SO2R’, SO2NR’2, NR’SO2R’, NR’CONR’;, NR’COOR’, NR’COR’, CN, COOR’,
CON(R’)2, OOCR’, COR’, va NO, trong d6 mdi R’ doc lap 1a H, Ci-Cs alkyl, C2-Ce
heteroalkyl, Ci-Cs axyl, Ci2-Cs heteroaxyl, C¢-Cio aryl, Cs-Cyio heteroaryl, C7-Ciz
arylalkyl, hoic Cg-Ci2 heteroarylalkyl, mbi nhém tiy y dwgc thé bing mdt hodc nhidu
nhém dugc chon tr halo, C1-Cy alkyl, C1-Cs heteroalkyl, Ci-Cs axyl, Ci-Ce heteroaxyl,
hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé duoc lién két dé tao ra vong ¢6 3 dén 7

canh tuy y chtra dén 3 nguyén tir khac loai dugc chon tr N, O va S.
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Theo mot s phuong 4n, X 1a NRg, O, hodc S.

Theo mdt sé phuong én, Re 1a H, nhérﬁ Ci1-Cs alkyl, C,-Cs heteroalkyl, C2-Cs
alkenyl, C,-Cg heteroalkenyl, Ca-Cs alkynyl, C,-Cs heteroalkynyl, Ci-Cg axyl, C,-Cs
heteroaxyl, C¢-Cyp aryl, Cs-Ciz heteroaryl, C7-Ciz arylalkyl, hodc Cs-Ci2 heteroarylalkyl
ty ¥ duogc thé.

Theo mot sb phuong an, Re dugc lién két véi Ra hoic Rs dé tao ra vong c6 3 dén
8 canh; va Ry hodc Rs tity ¥ duoc thé bang mot hodc nhidu phan tir thé dugc chon tir
halo, =O, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO2NR’;, NR’SO2R’,
NR’CONR’;, NR’COOR’, NR’COR’, CN, COOR’, CON(R’);, OOCR’, COR’, vaNO,,
trong d6 mdi R’ doc 1ap 1a H, Ci-Cs alkyl, C2-C¢ heteroalkyl, Ci-Cs axyl, Ca-Cs
heteroaxyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Ciz arylalkyl, hoac C¢-Ci2 heteroarylalkyl,
mdi nhém tuy y duoc thé béng mét hodc nhiéu nhém duoge chon tr halo, C1-Cy alkyl,
C1-C4 heteroalkyl, C1-C¢ axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai
R’ ¢6 thé duogc lién két dé tao ra vong ¢6 3 dén 7 canh tuy ¥ chira dén 3 nguyén tir khac

loai dugc chon tir N, O va S.

Theo mdt s phuong 4n, Xi 1a nhém Ci-Cy alkyl, Co-Cs heteroalkyl, Ca-Cs
alkenyl, C,-Cg heteroalkenyl, C,-Cg alkynyl, C,-Cg heteroalkynyl, Ci-Cg axyl, C,-Csg
heteroaxyl, C¢-Cio aryl, Cs-Ci2 heteroaryl, C7-Ciz arylalkyl, hodc Cs-Ci2 heteroarylalkyl
thy y. dugc thé, hoic Xi la H, NRaRs, SORz, SO2R;, SO:NR:R3;, NR2SO:Rs,
NR,CONR:R3, NR2COOR3, NR2CORs, CN, COOR,, nhém ding cdu dién tir sinh hoc
este, COOH, nhom déng cAu dién ttr sinh hoc carboxy, CONR2R3, nhém déng clu dién
tr sinh hoc amit, OOCR32, COR, hodc NO;.

Theo mét sb phuong 4n, X; la H, halogen, CF3, CN, OR7, NRgRoy, SR,
SO,NRsRy, C1-Cig alkyl, C1-Cio heteroalkyl, C,-Cig alkenyl, hodc Ca-Cio heteroalkenyl,
mdi nhém tiy ¥ dugce thé béng mot hodc nhiéu halogen, =0, hodc vong cacbon hodc
vong di vong ¢ 3 dén 7 canh tity ¥ duoc thé.

Theo mét s& phuong an, (U)a va (U)m doc 1p 1a H, halogen, CFs, CN, ORy,
NRsR9, SR7, SO2NRgRy, C1-Cio alkyl, C1-Cio heteroalkyl, C2-Cio alkenyl, hoac Ca2-Cio
heteroalkenyl, mdi nhém nay tiy y duoc thé bing mot hodc nhidu halogen, =0, hoic

vong cacbon hoic vong di vong c6 3 dén 7 canh tiry y duoc thé.
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Theo mot sb phwong 4n, cac nhom Rz va Rs trén cling mdt nguyén tir hodc trén
cac nguyén tir lién ké duoc lién két dé tao ra vong ¢6 3 dén 8 canh, ty ¥ chira mot hogc
nhidu N, O hodc S; va mdi nhém R, va Rs, va mdi vong dugc tao ra bang cach lién két
céc nhom Rz va R voi nhau, tiy y duge thé bang rﬁ@t ho#c nhiéu phén tir thé dugc chon
tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO2NR’2, NR’SO,R’,
NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’, CON(R”)2, OOCR’, COR’, va NO.,
trong d6 mdi R> doc 1ap 1a H, Ci-Cs alkyl, C»-Cs heteroalkyl, Ci-Ce axyl, C2-Ce
heteroaxyl, Cs-Croaryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, hodc Ce-Cra heteroarylalkyl,
mdi nhém nay ty y duge thé béng mot hodc nhiéu nhém duge chon tir halo, C1-Cs alkyl,
C1-C4 heteroalkyl, C1-Cs axyl, Ci-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai
R’ ¢6 thé duoc lién két dé tao ra vong ¢6 3 dén 7 canh tiry y chira dén 3 nguyén tir khac
loai dugc chon tir N, O va S.

Theo mot sb phuong an uu tién, X» 1a H va X1 1a CONR2Rs3, trong d6 Rz va Rs
ddc 1ap duogc chon tir H, Ci-Cyo alkly, Ci-Cio heteroalkyl, C2-Cio alkenyl, va C2-Cio
heteralkenyl, mdi nhém nay tuy y dugc thé b;’mg mot hodc nhiéu halogen, =O, hoac

vong cacbon hodc vong di vong ¢6 3 dén 7 canh tuy y duoc thé.

Theo mot khia canh, sdng ché dé cap dén hop chét c6 cong thirc IV(A), IV(B) va
IV(C),

(U) X e A—L P

n A—L— T X

NN )}/N\ N (U_)é\\ NN

A—L—X—F O~y N
SN n\N/ IR N NN Ny

N N
vy ¢ V(B) t@ IV(C) C@
® Q(U)m \ /\(U)m \ /\(U)m

va muoi, este, tién dugc chat, hydrat va chat hd bién dugc dung cia no; trong do:

L 1a lién két, phan tir lién két Ci-Cio alkylen, Ci-Cio heteroalkylen, C2-Cio
alkenylen hodc Ca-Cio heteroalkenylen, mdi nhém nay tuy y duge thé bang mot hoic

nhidu phan tir thé dugc chon tir nhém bao gdm halogen, oxo (=0), hogc C1-C6 alkyl;

A 12 heteroxycloalkyl, heteroaryl hodc NR4Rs trong d6 R4 va Rs doc 1ép la H, céc
nhom C1-Cs alkyl, C2-Cs heteroalkyl, C,-Cs alkenyl, C2-Cs heteroalkenyl, C2-Cs alkynyl,
C,-Cs heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, Cr-
C12 arylalkyl, hodc Ce-Ci12 heteroarylalkyl tuy y duoc thé,
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R4 va Rs c6 thé duogc lién két dé tao ra vong c6 3 dén 8 canh, tuy y chira mdt hodc
nhidu N, O hodc S; va m&i nhém R4 va R5, va mdi vong duoc tao ra bang cach lién két
cac nhém R4 va Rs véi nhau, tiy ¥ duoc thé bang mdt hodc nhiéu phan tir thé duoc chon
tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO;NR’2, NR’SO;R’,
NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’, CON(R*), OOCR’, COR’, va NO,,
trong d6 mdi R’ ddc 1ap 1a H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs axyl, C2-Cs
heteroaxyl, Cs-Cioaryl, Cs-Cio heteroaryl, C7-Cyz arylalkyl, hodc Cs-Ciz heteroarylalkyl,
mdi nhém nay tiy ¥ duoc thé béng mdt hodc nhiéu nhém duge chon tir halo, C1-Cs alkyl,
C1-Cy4 heteroalkyl, C1-Cs axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai
R’ ¢6 thé dugc lién két dé tao ra vong 6 3 dén 7 canh tiy y chira dén 3 nguyén tir khac

loai dugc chon tr N, O va S;
X 1a NRg, O, hodc S;

Re 1a H, nhém Ci-Cg alkyl, C»-Cg heteroalkyl, C»-Cs alkenyl, C;-Cg
heteroalkenyl, C2-Cg alkynyl, C2-Cs heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio
aryl, Cs-C2 heteroaryl, C7-C12 arylalkyl, hodc Cs-Ci2 heteroarylalkyl tuy y dugc thé;

Rs c6 thé duoc lién két v6i R4 hodic Rs dé taora vong c6 3 dén 8 canh; va R4 hodc
Rs tity ¥ dwoc thé bang mot hogc nhidu phan tir thé dugc chon tir halo, =0, =N-CN, =N-
OR’,=NR’, OR’, N(R’)2, SR’, SO2R’, SO2.NR’,, NR’SO2R’, NR’CONR’2, NR’COOR’,
NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,, trong d6 mdi R ddc 1ap
1a H, C1-Cs alkyl, C2-Cs heteroalkyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio
heteroaryl, C7-Ci2 arylalkyl, hogic Ce-C12 heteroarylalkyl, mdi nhém nay tiy y duge thé
bang mot hodc nhiéu nhém duoc chon tir halo, Ci-Cs alkyl, Ci-Cy4 heteroalkyl, Ci-Ce
axyl, Ci-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé duoc lién két dé
tao ra vong ¢ 3 dén 7 canh tiiy ¥ chtra dén 3 nguyén tir khac loai dugc chon tir N, O va
S;

X1 1a nhom C-Cs alkyl, C»-Cs heteroalkyl, C»-Cs alkenyl, C,-Cg heteroalkenyl,
C»-Cs alkynyl, C»-Cg heteroalkynyl, Ci-Cs axyl, C2-Cs heteroaxyl, Ce-Cio aryl, Cs-Ci2
heteroaryl, C7-Ciy arylalkyl, hodc C¢-Ci heteroarylalkyl tuy y duge thé, hodc Xi 1a H,
NR2R3, SOR2, SO2R2, SO2NR2R3, NR2SO2R3, NRa)CONR2R3, NRoCOOR3, NR2CORs,

CN, COOR2, nhém ding cau dién tir sinh hoc este, COOH, nhém dédng cau dién tit sinh
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hoc carboxy, CONR2R3, nhom déng cdu dién tr sinh hoc amit, OOCR,, COR:, hogc
NOg;

X, 1a H, halogen, CF3, CN, OR7, NRsR9, SR7, SOoNR3gRo, Ci1-Cig alkyl, C1-Cio
heteroalkyl, C2-C1o alkenyl, hodc Ca2-Cio heteroalkenyl, mdi nhém nay tuy y duoc thé
béng mot hodc nhiéu halogen, =0, hodc vong cacbon hodc vong di vong ¢ 3 dén 7

canh tuy y dugc thé;

(U)n va (U)m ddc 14p 1a H, halogen, CF3;, CN, OR7, NRsRo, SR7, SO;NRsRy, Ci-
C1o alkyl, C1-Cio heteroalkyl, C,-C1o alkenyl, hodc C2-Cio heteroalkenyl, mbi nhém nay
tuy y duoc thé bﬁng mot hodc nhiéu halogenq, =0, hodc vong cacbon hodc vong di vong

¢6 3 dén 7 canh tuy ¥ duogc thé;

trong d6 cac nhom Rz va R3 trén cing mdt nguyén tr hodc trén cac nguyén tu lién
ké c6 thé dugce lién két dé tao ra vong c6 3 dén § canh, tuy v chira mot hodc nhiéu N, O
hodc S; va mdi nhém R, va Rs, va mdi vong dugce tao ra bang cach lién két cac nhom R,
va R3 v6i nhau, tiy y dugc thé bang mot hodc nhiéu phan tix thé dugc chon tir halo, =0,
=N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO2NR’2, NR’SO2R’, NR’'CONR’2,
NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,, trong d6 mdi
R’ ddc 14p 1a H, C1-Cs alkyl, C2-Cs heteroalkyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio
aryl, Cs-Cio heteroaryl, C7-C1z arylalkyl, hodc Cs-Ci2 heteroarylalkyl, méi nhom nay tuy
y dugc thé bé‘mg mdt hodc nhiéu nhém duge chon tir halo, C1-Cs alkyl, C1-Cs heteroalkyl,
C1-Cs axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong do6 hai R’ ¢6 thé duqc lién
két dé tao ra vong c6 3 dén 7 canh tiy ¥ chira dén 3 nguyén tir khac loai dugc chon tir

N,OvasS.

Theo mdt khia canh, sang ché d& cap dén hop chéit c¢6 cong thirc V(A), V(B),
V(C) va V(D):

/\f\/ﬁ(] “”\“\ > T orf
(U)n\ P (U)n\ n
N N i N
V(A) V(B) Cg V(©) Cg V(D) C@
ANom ANum /NUm ANwm

va muoi, este, tién dugc chét, hydrat va chit hd bién duogc dung cta nd; trong do:

X—t—p>
X——p>
X——p>

/
/ X
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L 1a lién két, phan tir lién két Ci-Cio alkylen, C1-Cio heteroalkylen, C2-Cio
alkenylen hodc C2-Cio heteroalkenylen, md&i nhém nay tly ¥ duge thé bang mot hodc

nhidu phan tir thé duoc chon tir nhém bao gbm halogen, oxo (=0), hozc C1-C6 alkyl;

A 12 heteroxycloalkyl, heteroaryl hodc NR4R5 trong d6 R4 va Rs doc 1dp 1a nhom
H, C1-Cs alkyl, C2-Cs heteroalkyl, C2-Cg alkenyl, C»-Cs heteroalkenyl, C»-Cs alkynyl,
C,-Cs heteroalkynyl, C;-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, Cs-
C12 arylalkyl, hodc Cg-C2 heteroarylalkyl tuy y dugc thé,

Ra va Rs c6 thé duoc lién két dé tao ra vong c6 3 dén 8 canh, tlly ¥ chita mot hodc
nhiéu N, O hodc S; va mdi nhém R4 va RS, va mdi vong dugce tao ra béng cach lién két
cac nhom R4 va Rs v6i nhau, tuy y dugce thé béng mot hodc nhiéu ph?ln tr thé duge chon
tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO2R’, SO:NR’2, NR’SO;R’,
NR’CONR’;, NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,
trong d6 mdi R’ doc lap la H, Ci-Cs alkyl, C»-C¢ heteroalkyl, Ci-C¢ axyl, C2-Cs
heteroaxyl, C¢-Croaryl, Cs-élo heteroaryl, C7-C13 arylalkyl, hodac Cs-Ci2 heteroarylalkyl,
mdi nhém nay tiy ¥ duoc thé bang mdt hodc nhiéu nhém dugce chon tir halo, Ci-Cq alkyl,
C1-C4 heteroalkyl, Ci-Cs axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong do6 hai
R’ ¢6 thé duge lién két dé tao ra vong ¢6 3 dén 7 canh tiiy ¥ chta dén 3 nguyén tir khac

loai duoc chon tt N, O va S;
X 1la NRsg, O, hoac S;

R¢ 12 H, nhém C;-Cs alkyl, C»-Cs heteroalkyl, C»-Cs alkenyl, C»-Cs
heteroalkenyl, C»-Cs alkynyl, C2-Cg heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl, C¢-Cio
aryl, Cs-Ci2 heteroaryl, C7-C1s arylalkyl, hodc Cs-Ci2 heteroarylalkyl tuy y dugc thé;

Rs c6 thé duoc lién két voi Re hodic Rs dé tao ra vong ¢6 3 dén 8 canh; va R4 hodc
Rs tiy ¥ duge thé bing mot hodc nhiéu phan tir thé dugce chon tir halo, =O, =N-CN, =N-
OR’,=NR’, OR’,N(R’)2, SR’, SO2R’, SO2NR’2, NR’SO:R’, NR’CONR’2, NR’COOR’,
NR’COR’, CN, COOR’, CON(R"), OOCR’, COR’, va NOg, trong d6 mdi R’ ddc 1ap
1a H, C1-Cs alkyl, C2-C heteroalkyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio
heteroaryl, C7-C12 arylalkyl, hodc Ce-Ci2 heteroarylalkyl, mdi nhém nay tuy y duge thé
bang mdt hoic nhiéu nhém dugce chon tir halo, C1-Cs alkyl, C1-Cs heteroalkyl, C1-Cs

axyl, Ci-C¢ heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ c6 thé duoc lién két dé
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tao ra vong c6 3 dén 7 canh tiy ¥ chira dén 3 nguyén tir khac loai dugc chon tir N, O va
S;

Xj 1a nhom Ci-Csg alkyl, C2-Cs heteroalkyl, C,-Cs alkenyl, C,-Cg heteroalkenyl,
C»-Cs alkynyl, C»-Cs heteroalkynyl, C;-Cg axyl, C2-Csg heteroaxyl, Cs-Cio aryl, Cs-Crz
heteroaryl, C7-Cr2 arylalkyl, hodc Cs-Ci2 heteroarylalkyl tuy y duoc thé, hodc X, 1a H,
NR2R3, SORz, SO2R2, SO2NR2R3, NR2SO2R3, NRaCONR2R3, NR2COOR3, NR2COR,
CN, COOR;, nhém ding cAu dién tir sinh hoc este, COOH, nhém ding ciu dién tir sinh
hoc carboxy, CONR2R3, nhém déng cu dién tir sinh hoc amit, OOCR,, COR2, hoic
NOg;

(U)n va (U)m ddc 1ap 1a H, halogen, CF3, CN, OR7, NRsRy, SR7, SO:NRsRy, Ci-
Cio alkyl, Ci-Cig heteroalkyl, C2-Cig alkenyl, hodc Ca-Cio heteroalkenyl, mdi nhém ndy
tuy y duge thé bang mét hoic nhiéu halogen, =0, hoic vong cacbon hogc vong di vong

¢6 3 dén 7 canh tuy ¥ duoc thé;

trong d6 cdc nhém Ry va R3 trén cing mot nguyén tir hodc trén cac nguyén tir lién
ké ¢6 thé duoc lién két dé tao ra vong c6 3 dén 8 canh, tity ¥ chita mét hodc nhiéu N, O
hodc S; va mdi nhém Ry va Rs, va mdi vong duge tao ra béng cach lién két cac nhom Ry
va R3 vdi nhau, tuy y dugce thé bé“mg mét hodc nhiu phén ttr thé dugc chon tir halo, =0,
=N-CN, =N-OR’, =NR’, OR’, N(R")2, SR’, SO2R’, SO;NR’2, NR’SO2R’, NR’CONR’,
NR’COOR’, NR’COR’, CN, COOR’, CON(R’)2, OOCR’, COR’, va NO,, trong d6 mdi
R’ doc 1ap 1a H, Ci-Cs alkyl, C2-Cs heteroalkyl, Ci-Cs axyl, C2-Cs heteroaxyl, Ce-Cio
aryl, Cs-Co heteroaryl, C7-C12 arylalkyl, hodc Ce-Ci2 heteroarylalkyl, mdi nhém nay tly
y dugc thé bang mot hodc nhiéu nhém duge chon tir halo, C1-Cy alkyl, C1-Cy heteroalkyl,
C1-Cs axyl, C1-C¢ heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé duoc lién
két dé tao ra vong c6 3 dén 7 canh tiy y chtra dén 3 nguyén t khac loai duge chon tir

N,OvaS.

Theo mdt s6 phuong 4n, hop chit c6 cong thie (I) ¢6 c4u tric cta cong thire VI

sau day: hoac mudi hodc este dugc dung cia no.
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Theo mdt s phuong 4n, L 14 lién két, phan tir lién két C1-Cio alkylen, Ci-Cio
heteroalkylen, C,-Cg alkenylen hodc C»-Cig heteroalkenylen, mdi nhém nay tuy y dugc
thé bang mot hodic nhidu phan tir thé dugc chon tir nhém bao gdm halogen, oxo (=0),

hodc C1-C6 alkyl.

Theo mot sé phuong an, A 1a heteroxycloalkyl, heteroaryl, amin bac bbn hoic
NR4Rs trong d6 R4 va Rs doc 18p 1a H, nhém C;-Cg alkyl, C2-Cg heteroalkyl, C»-Cs
alkenyl, C»-Cs heteroalkenyl, C>-Cs alkynyl, C2-Cs heteroalkynyl, Ci-Cs axyl, C»-Cs
- heteroaxyl, Cs-Cio aryl, Cs-C12 heteroaryl, C7-C12 arylalkyl, hodc Ce-Ci2 heteroarylalkyl
ty v duge thé, hodic Rs va Rs ¢6 thé duoc lien két dé tao ra vong c6 3 dén 8 canh, tiiy y
chira mdt hoac nhidu N, O hodc S; va mdi nhém R4 va RS, va mdi vong duoc tao ra
bang cach lién két cac nhom R4 va Rs v6i nhau, tuy ¥ duoc thé bang mdt hodc nhiéu
phan tir thé dugc chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’)2, SR’, SO:R’,
SO;NR’», NR’SO2R’, NR’CONR’,, NR’COOR’, NR’COR’, CN, COOR’, CON(R")2,
OOCR’, COR’, va NO,, trong d6 mdi R’ ddc 1ap 1a H, C;-Cs alkyl, C-Cs heteroalkyl,
Ci-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio heteroaryl, C7-Ci2 arylalkyl, hodc Cs-
C12 heteroarylalkyl, mdi nhom nay tuy y duoc thé bang mot hodc nhiéu nhoém dugc chon
tr halo, C1-Cs alkyl, Ci-C4 heteroalkyl, C1-Cs axyl, C1-Cs heteroaxyl, hydroxy, amino,
va =0; trong d6 hai R’ c6 thé duoc lién két dé tao ra vong ¢6 3 dén 7 canh tuly ¥ chta

dén 3 nguyén tir khic loai dugc chon tr N, O va S;

Theo mot sb phuong 4n, X 1a NRs, O, hodc S; trong d6 Re 1a H, nhom Ci-Cs
alkyl, C»-Cs heteroalkyl, C,-Cg alkenyl, C2-Cg heteroalkenyl, C,-Cg alkynyl, Ca-Cs
heteroalkynyl, Ci-Cg axyl, C,-Cg heteroaxyl, C¢-Cio aryl, Cs-Ci2 heteroaryl, C7-Cr2
arylalkyl, hodc Ce¢-Ci2 heteroarylalkyl tuy y duoc thé; hodc Re co thé duoc lién két voi

R4 hodic Rs dé tao ra vong c6 3 dén 8 canh.

Theo mat s6 phuong 4n, X; 1a nhém Ci-Cg alkyl, C2-Cs heteroalkyl, C2-Cs
alkenyl, C,-Cs heteroalkenyl, C,-Cg alkynyl, C»-Cs heteroalkynyl, Ci-Cs axyl, C2-Cs
heteroaxyl, Cé-C1o aryl, Cs-C1, heteroaryl, C7-Ci2 arylalkyl, hodc Cs-Ciz heteroarylalkyl
thy v dugc thé, hodc Xi la H, NRyRs, SORz, SO:Rz, SO:NR2R3;, NR2SO:2Rs,
NR,CONR,R3, NR2COOR3, NR2COR3, CN, COOR», nhém déng céu dién tir sinh hoc
este, COOH, nhom déng cAu dién tir sinh hoc carboxy, CONR2R3, nhém déng ciu dién
tir sinh hoc amit, OOCR,, CORy, hoic NO», trong d6 cédc nhém Ry va R trén cung mot
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nguyén tir hodc trén cac nguyén t lién ké c;') thé duoc lién két dé tao ra vong ¢6 3 dén
8 canh, tuy ¥ chita m{t hogc nhiéu N, O hogc S; va mdi nhém R, va R, va mdi vong
dugc tao ra bang cach lien két cic nhém R, va R; véi nhau, tity ¥ dugc thé bang mot
ho#c nhidu phin tir thé duge chon tir halo, =0, =N-CN, =N-OR’, =NR’, OR’, N(R’),,
SR’, SO2R’, SO:NR’2, NR’SO2R’, NR’CONR’2, NR’COOR’, NR’COR’, CN, COOR’,
CON(R’)2, OOCR’, COR’, va NO,, trong d6 mdi R’ doc 1ap 1a H, C1-Cs alkyl, C,-Cs
heteroalkyl, Ci-Cs axyl, C»-C¢ heteroaxyl, C¢-Cio aryl, Cs-Cio heteroaryl, C7-Ciz
arylalkyl, hoac Cs-Ci2 heteroarylalkyl, mdi nhém nay tiy y duogc thé béng mot hoac
nhiéu nhom duoc Chi_)n tr halo, Ci-C4 alkyl, Ci-C4 heteroalkyl, Ci-Cs axyl, Ci-Cs
heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé dugc lién két dé tao ra vong

¢6 3 dén 7 canh tuy y chira dén 3 nguyén tir khac loai duge chon tir N, O va S.

Theo mot sb phuong an, X» la H, halogen, CF3;, CN, OR7, NRsRy, SR,
SO2NRgRy, C1-Cio alkyl, Ci-Cio heteroalkyl, C2-Cyp alkenyl, hodc Ca-Cio heteroalkenyl,
mdi nhém nay tuy y duoc thé béng mét hodc nhiéu halogen, =0, hodc vong cacbon

hodic vong di vong ¢6 3 dén 7 canh tiy ¥ duoc thé.

Theo mdt sé phuong 4n, (U) va (U)m ddc lap 1a H, halogen, CF3;, CN, ORy,
NRsRo, SR7, SO2NRgR9, Ci-Cio alkyl, C1-Cio heteroalkyl, C2-Cio alkenyl, hodc Cz-Cio
heteroalkenyl, mdi nhom nay tity y duoc thé bing mot hoic nhiéu halogen, =0, hoic

vong cacbon hodc vong di vong c¢6 3 dén 7 canh tuy y duoc thé.

Theo mot khia canh, sang ché dé xuit hop chat c6 cong thire VII(A) va VII(B):

o N §
n B
X AN X BI\B2 Iﬁ \ \ I\Bz
[ U~ -
N/ N \N N \N
e e
¥
A um A

va mubi, este, tién duoc chét, hydrat va chit hd bién duoc dung clia n6; trong do:
B1 14 lién két hodc C=0, B 1a X-L-A -

L 1a lién két, phan tir lién két Ci1-Cyo alkylen, Ci-Cio heteroalkylen, Ca-Cio
alkenylen hodc Cp-Cio heteroalkenylen, mdi nhém nay tuy ¥ duoc thé bang mot hoic

nhiéu phan tr thé duge chon tr nhém bao gbm halogen, oxo (=0), hodc C1-C6 alkyl;
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A 12 heteroxycloalkyl, heteroaryl hodc NR4Rs trong d6 R4 va Rs doc lap 1a H,
nhom Ci-Cg alkyl, Cz-Cg heteroalkyl, C;-Cs alkenyl, C2-Cs heteroalkenyl, C2-Cg alkynyl,
C2-Cs heteroalkynyl, Ci-Cyg axyl, C,-Cs heteroaxyl, C¢-Cio aryl, Cs-Ci2 heteroaryl, Cs-
Ci2 arylalkyl, hoiic Cg-Ciz heteroarylalkyl thy y duge thé, hodic R va Rs c6 thé duogc lién
két d& tao ra vong c6 3 dén 8 canh, tiy y chira mot hodc nhiéu N, O hogc S; va mdi nhém
R4 va Rs, va mdi vong duoc tao ra bing cich lién két cic nhém Ry va Rs v6i nhau, thy
¥ duoc thé bang mot hodic nhidu phén tir thé duge chon tir halo, =0, =N-CN, =N-OR’,
- =NR’, OR’, N(R*)2, SR’, SO2R’, SO:NR", NR*SO2R’, NR’CONR’2, NR’COOR’,
NR’COR’, CN, COOR’, CON(R*);, OOCR’, COR’, va NO», trong do6 mdi R’ doc lap
12 H, Ci-Cs alkyl, C,-Cs heteroalkyl, C-Cs axyl, Cy-Cs heteroaxyl, Cs-Crparyl, Cs-Cio
heteroaryl, C-C» arylalkyl, hodc Cg-Ci2 heteroarylalkyl, mdi nhém nay tiy v duoc thé
%}ézzg-,znét hodc nhiéu nhom-duge chon tir hale, C1-Cs alkyl, Ci-Cs heteroalkyl, Ci-Cs
axyl, C1-Cs¢ heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ ¢6 thé duoc lién két dé
tao ra vong ¢ 3 dén 7 canh tiy ¥ chira dén 3 nguyén tir khéc loai duge chon tir N, O va

S;

X la CR¢Rg, NRg, O, hodc S; trong dé Re 1a H, nhom C)-Cg alkyl, Co-Cs
heteroalkyl, C2-Cg alkenyl, C2-Cs heteroalkenyl, C2-Cg alkynyl, C»-Cs heteroalkynyl;
C1-Cs axyl, C2-Cyg heteroaxyl, C¢-Cip aryl, Cs-Cr2 heicroaryl, C7-Cz arylalkyl, hodc Cs-
Ci2 heteroarylalkyl tuy y duge thé ; hoiic Rg ¢6 thé duge lién két v6i Rs hode Rs dé tao

ra vong ¢6 3 dén 8 canh;

Xz Ia-H, halogen, CFs, CN, OR7, NRsR9, SR7; SO:NRsR9, C1-Cio alkyl, Ci-Cro
heteroalkyl, C2-Cio alkenyl, hodic C2-Cio heteroalkenyl, mdi nhém nay tuy ¥ dugc thé
bang mot hodc nhiéu halogen, =0, hoic vong cacbon hodc vong di vong c6 3 dén 7
canh tiy ¥ duoc thé.

(U)n va (U doc 14p 12 H, halogen, CF3, CN, OR7, NRsRg, SRz, SO:NRsRy, Ci-
Cio alkyl; Ci1-Cio heteroalkyl, C,-Cio alkenyl, hodc Co-Cio heteroalkenyl, mdi nhém nay
tuy y dugc thé bang mdt hodc nhiéu halogen, =0, hoiic vong cacbon hodc vong di vong
6 3 dén 7 canh tiy y duge thé.

Theo mot khia canh, sdng ché d& xudt hop chat c6 cong thire VIII(A), VIII(B) va
VII(C):
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X . X2
: (Un N B
Un B e Xy N
Nx N X BI\BZ W\ XN XA B, (U)HE i B,
L AN NN
N N N N

NTTOONT Ny
VIII(A)@ VIII(B) @ VIII(C) \\
Y,
’ 2 A Ao
\ /\(U)m (U)m (U)m

va mudi, este, tién duoc chiét, hydrat va chit hd bién dugc dung cua no; trong d6:
Bj 14 lién két hosic C=0, B> 13 X-L-A

L 13 lién két, phin tr lién két C1-Cio alkylen, C1-Cro heteroalkylen, Ca-Cio
alkenylen hodc C»-Cio heteroalkenylen, mdi nhém ndy tiy y duoc thé bang mdt hodc

nhiéu phén tir thé dugc chon tir nthém bao gdm halogen, oxo (=0), hoic C1-C6 alkyl;

A 14 heteroxycloalkyl, heteroaryl hodc NR4Rs trong d6 R4 va Rs ddc 14p 1a H,
nhém C1-Cs alkyl, C2-Cg heteroalkyl, C»-Cg alkenyl, C»-Cs heteroalkenyl, C»-Cs alkynyl,
C»-Cs heteroalkynyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Ci2 heteroaryl, Cr-
C12 arylalkyl, hodc Cs-Ciz heteroarylalkyl tiry y dugce thé, hodic Rs va Rs c6 thé dugc lién
két dé taora vong c6 3 dén 8 canh, tiy y chirta mot hodc nhiéu N, O hoic S; va méi nhém
R4 va Rs, va mdi vong duogc tao ra béng céch lién két cac nhom R4 va Rs v6i nhau, tiy
y dugc thé béng mot hodc nhidu phén tt thé duge chon tir halo, =0, =N-CN, =N-OR’,
=NR’, OR’, N(R"),, SR’, SO2R’, SO:NR’,, NR’SO2R’, NR’CONR’2, NR’COOR’,
NR’COR’, CN, COOR’, CON(R),, OQCR’, COR’, va NO,, trong d6 mdi R’ ddc 1ap
1a H, C1-Cs alkyl, C2-C¢ heteroalkyl, C1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-Cio
heteroaryl, C7-Ci2 arylalkyl, hoic Cs-Cio heteroarylalkyl, mdi nhém nay tiy y dugc thé
bing mot hodc nhidu nhém duge chon tir halo, C1-Cs alkyl, C1-Cs heteroalkyl, C1-Cs
axyl, C1-Cs heteroaxyl, hydroxy, amino, va =O; trong d6 hai R’ c6 thé dugc lién két @é
tao ra vong co6 3 dén 7 canh tuy y chira dén 3 nguyén tir khac loai duoc chon tir N, O va
S; '

X 1a CReRs, NRg, O, hodc S; trong d6 Re 12 H, nhéom Ci-Cs alkyl, C»-Cs
heteroalkyl, C»-Cs alkenyl, C,-Cs heteroalkenyl, C»-Cs alkynyl, Ca-Cs heteroalkynyl,
C;1-Cs axyl, C2-Cs heteroaxyl, Cs-Cio aryl, Cs-C12 heteroaryl, C7-Ci2 arylalkyl, hodc Ce-
C12 heteroarylalkyl tuy y duoc thé; hoic Rs c6 thé dugc lién két v6i Re hodc Rs dé tao

ra vong c6 3 dén & canh;
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X> 1a H, halogen, CF3;, CN, OR7, NRgR9, SR7, SO2NRgRy, Ci-Cig alkyl, Ci-Cio
heteroalkyl, C2-C1o alkenyl, hodc Ca-Cio heteroalkenyl, mdéi nhom nay tiy ¥ duoc thé
béng mot hodc nhiéu halogen, =0, hodc vong cacbon hodc vong di vong ¢6 3 dén 7

canh tiy ¥ duge thé.

(Un va (U)m doc 1ap 1a H, halogen, CF3, CN, OR7, NRsRog, SR7, SO2NRgRo, Ci-
Cio alkyl, C1-Cio heteroalkyl, C»-Cio alkenyl, hodc C2-Cio heteroalkenyl, mdi nhom nay
tiy ¥ dugc thé bang mét hodc nhidu halogen, =0, hodc vong cacbon hozc vong di vong

¢6 3 dén 7 canh tity ¥ duoc thé.

T6 hop bat ky cla cac nhdém duge mo ta & trén cho cdc nhdém bien dodi khac nhau
dugc bao gdm trong ban mo ta nay. Trong suot ban mo ta, cdc nhém va phan tir the cua
n6 duge ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat ndy chon dé tao ra cac gbc

va hop chét n dinh.

Theo mot khia canh, sang ché dé cap dén dugc pham chira hop chét duge mé ta
trong ban mé ta nay, hodc mubi hodc solvat dugc dung ctia chiing, va it nhat mot ta duge
duoc dung. Theo mot sb phuong &n, dugc phém duoc bao ché dé dung cho dong vat c6
v bang cach ding trong tinh mach, dung duéi da, ding qua dudng miéng, it, dung qua
mili, ding qua da, hodc ding trong mét. Theo mdt s6 phwong 4n, dugc pham co dang
vién nén, vién tron, vién nang, long, hdn dich, gel, thé phan tan, dung dich, nhil twong,

thudc md, hodc thudc boi ngoai da.

Theo mot khia canh, sang ché dé cap dén hop chit duoc mo ta trong ban mo ta
nay, hoic mudi hoidc solvat dugc dung ctia ching duoc ding trong diéu tri hodc ngan
ngira bénh bét ky trong sd céc bénh hoic tinh trang bénh dugc mo ta trong ban mo ta

nay & dong vat c6 vl c6 nhu cau.

Theo khia canh khéc, sang ché dé cap dén hop chit duge md ta trong ban md ta
nay, hoic mubi hodc solvat dugc dung ctia chiing dugc dung trong didu tri hodc ngin
ngura bénh ung thu, hodc chiing xo hda, hodc td hop céc bénh nay & dong vat c6 va ¢co

nhu cau.

Theo mdt khia canh, sdng ché dé cap dén hop chat dugc md ta trong ban md ta
nay, hodc mudi hodc solvat dugc dung cua chung duoc dung trong diéu tri hodc ngan

nglra bénh ung thu & dong vat cé vu c6 nhu cau. Theo mdt sb phuong an, bénh ung thu

-25-



38813

c6 thé tuan theo viéc didu tri bang chét Grc ché qua trinh phién ma POL1. Theo mdt sb
phuong 4n, chét tri liéu thir hai ¢6 thé duoc dung cho dong vat c6 vii ngoai hop chit

dugc mo ta trong ban md ta nay, hodc mudi hodc solvat dugc dung cua chung.

Theo mdt khia canh, séng ché dé cap dén hop chit dugc mb ta trong ban mo ta
nay, hodc mudi hodc solvat dugc dung cia chiung duge ding trong diéu tri hodc ngan
nglra bénh viém & dong vat ¢6 vi cé nhu cau. Theo mot s6 phwong 4n, bénh viém c6 thé
tuan theo viéc didu tri bing chit e ché qua trinh phién ma POL1. Theo mét sé phuong
an, chét tri lidu thi hai c¢6 thé duoc dung cho dong vét c6 vi ngoai hop chit duoc mo ta

trong ban mo ta nay, hodc mudi hodc solvat dugc dung cia chung.

Theo mdt khia canh, sang ché dé cap dén hop chit dugc mé ta trong ban mé ta
nay, hodc mudi hodc solvat dugc dung ciia chung duge dung trong diéu tri hodc ngan
ngua 161 loan tang sinh ¢ dong vét cé vi c6 nhu cdu. Theo mdt sd phuong an, rbi loan
ting sinh c6 thé tudn theo viéc diéu tri bang chit ¢rc ché qua trinh phién ma POL1. Theo
mot sb phuong éan, chét tri liéu tht hai c6 thé dugc dung cho dong vat c6 vl ngoai hop

chit dugc mo ta trong ban mo ta nay, hodc mudi hodc solvat dugc dung ctia ching.

Theo mdt khia canh, sang ché dé cap dén hop chit dugc mo ta trong ban md ta
nay duoc ding trong didu tri hodc ngin ngira bénh hoic rdi loan ¢ dong vat c¢6 vi, trong
d6 hop chét theo sang ché e ché ribosom bang con dudng sinh hoc bang cach trc ché
qua trinh phién m3 POL1. Theo mot s6 phuong an, chét tri liéu th hai c6 thé duoc dung
cho dong vét c¢6 vii ngoai hop chét dwgc mo ta trong ban md t4 nay, hodc mudi hodc

solvat dugc dung ctia chiing.

Trong c4c khia canh bét ky trong s cac khia canh néu trén, cac phuong 4n trong
d6 lugng hitu hiéu ctia hop chit dugc mo ta trong ban mo ta nay, hodc mubi dugc dung
cua ching, 1a: (a) dung toan than cho dong vt c6 vi; va/hodc (b) dung qua dudng miéng
cho ddng vat c6 vu; va/hodc (¢) dung qua tinh mach cho dong vat c6 vi; va/hodc (d)
dugc dung bing cach hit; va/hodc (e) duge ding bing dung qua mili; hodc va/hoic (f)
duoc ding bang cach tiém cho dong vat ¢ vi; va/hodc (g) duge dung khu trii cho dong
vét ¢6 va; va/hodc (h) duoe dung trong mit; va/hodc (i) duge dung qua tryc trang cho

dong vat ¢6 vi; va/hodc (j) duge dung khong toan than hodc cuc bd cho dong vat co vi.

Trong céc khia canh bat ky trong so céc khia canh néu trén, cac phuong an bao

gbdm ding mot 1an lugng hitu hiéu ctia hop chét, bao gdm céc phuong an khic trong do
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hop chét dugc ding mot 14n mot ngay cho ddng vat c¢6 vl hodc hop chét dugc dung cho
dong vat c6 via nhiéu 1an trong khoang mot ngay. Theo mét s phuong 4n, hop chét duge
ding trong lich dung lidu lién tuc. Theo mét s6 phuong 4n, hop chat duoc dung theo

lich dung hang ngay lién tuc.

Trong c4c khia canh bat ky trong sb céc khia canh néu trén bao gdm viéc diéu tri
bénh hoic tinh trang bénh lién quan dén qua trinh phién ma POL1 1a cac phuong an
khac bao gdm viéc dung it nhat mot chit bd sung ngoai viée ding hop chat duge moé ta
trong ban md ta ndy, hodc mudi duge dung ciia chiing. Trong cic phwong 4n khac, mdi

chét duge dung theo thir ty bit ky, bao gdm dong thoi.

Trong phuong an bt ky trong s6 cic phuong an duge boc 10 trong ban mo ta nay,
dong vat c6 vu la nguoi.

Theo mdt sé phwong an, hop chét duge néu trong ban md ta nay duge ding cho
ngudi.

Theo mot sd phuong an, hop chét duogc néu trong ban md ta nay dugce dung qua

dudng miéng.

Vit phém san xuét, bao gém vat liéu bao goi, hop chit dugc mé ta trong ban mo6
ta nay, hodc mudi duoge dung cia chung, bén trong vat li¢u bao goi, va nhin thé hién
hop chat hodc ché phém, hodc mudi, chit hd bién dugc dung, N-oxit duoc dung, chét
chuyén héa ¢6 hoat tinh duoc ly, tién duoc chat dugc dung, hodc solvat dugc dung cia
chung, duoc ding dé e ché ribosom bang con dudng sinh hoc bang cach e ché qua
trinh phién ma POL]1, hodc dé diéu tri, ngan ngta hodc cai thién mot hodc nhiéu tridu
chirng cda bénh hoic tinh trang bénh ma c6 thé ¢6 loi do viée trc ché qua trinh phién ma

POL1 dugc dé xuit.

Theo mot khia canh, hop chit dugc mo ta trong ban mo ta nay & dang mudi duge
dung. Tuong tu, chit chuyén hoa hoat tinh ctia cac hop chét nay c6 ciing kiéu tac dong
dugc bao gdm trong pham vi ctia sang ché. Ngoai ra, hop chat dugc mo ta trong ban mo
ta nay c6 thé ton tai & dang khong solvat hoa 1an solvat héa v6i dung méi duge dung
nhu nudce, etanol, va dang tuong tu. Dang solvat hda ctia hop chit dugc néu trong ban

mo ta nay ciing dugc coi la dugce bdc 10 trong ban mo ta nay.
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“Dugc dung” nhu dugc st dung trong bdn mo td nay, dé chi vat liéu, nhu chét
mang hodc chit pha loing, khéng phé hiy hoat tinh hodc dic tinh sinh hoc ctia hop chét,
va tuong dbi khong doc, tirc 1, nguyén liéu dugc ding cho c4 thé khong gay ra tic dong
hoic twong tac sinh hoc khéng mong mudn theo cach c6 hai véi thanh phan bét ky trong

ché pham chira né.

Thuat ngit “mubi duoc dung” dé chi mot dang ctia chit co hoat tinh tri li€u chira
dang cation cta chit ¢6 hoat tinh tri liéu két hop véi anion thich hop, hodc trong céac
phuong an khéc, dang anion cua chét ¢6 hoat tinh tri lidu két hop véi cation thich hop.
Handbook of Pharmaceutical Salts: Properties, Selection and Use. International Union
of Pure and Applied Chemistry, Wiley-VCH 2002. S.M. Berge, L.D. Bighley, D.C.
Monkhouse, J. Pharm. Sci. 1977, 66, 1-19. P. H. Stahl and C. G. Wermuth, editors,
Handbook  of  Pharmaceutical  Salts:  Properties,  Selection and  Use,
Weinheim/Ziirich: Wiley-VCH/VHCA, 2002. Mudi duoc dung thudng tan nhidu va
nhanh hon trong dich da day va dich rudt so véi loai khong ion va vi thé hitu dung &
dang liéu ran. Hon nita, do dd tan cta nd thuong 1a vai tro cia do pH, viéc hoa tan chon
loc trong mdt hodc mdt phin cta dudng tiéu hoa 1a c6 thé va kha ning nay c6 thé duge
Xt ly 1a mot khia canh cua trang théi giai phong cham hodc kéo dai. Tuong tu, do phan
tir tao mudi c6 thé & trang thai can bang véi dang trung hoa, di qua mang sinh hoc ¢6

thé duoc diéu chinh.

Theo mot sb phuong én, mubi dugc dung thu dugc béng cach cho hop chat duogc
mo ta trong ban md ta nay phdn Ung véi axit. Theo mot s6 phuong 4n, hop chét duoc
mo ta trong ban mo ta nay (tic 1a dang bazo tu do) c6 tinh bazo va dugc phan ung voi
axit hitu co hodic axit vd co. Axit v co bao gém, nhung khong bi gi¢i han &, axit
clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit nitric, va axit
metaphosphoric. Axit hiru co bao gdm, nhung khong bi gi6i han ¢, axit 1-hydroxy-2-
naphthoic; axit 2,2-dicloaxetic; axit 2-hydroxyetansulfonic; axit 2-oxoglutaric; axit 4-
axetamidobenzoic; axit 4-aminosalixylic; axit axetic; axit adipic; axit ascorbic (L); axit
aspartic (L); axit benzensulfonic; axit benzoic; axit camphoric (+); axit camphor-10-
sulfonic (+); axit capric (axit decanoic); axit caproic (axit hexanoic); axit caprylic (axit
octanoic); axit cacbonic; axit xinamic; axit xitric; axit xyclamic; axit dodexylsulfuric;

axit etan-1,2-disulfonic; axit etansulfonic; axit formic; axit fumaric; axit galactaric; axit
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gentisic; axit glucoheptonic (D); axit gluconic (D); axit glucuronic (D); axit glutamic;
axit glutaric; axit glyxerophosphoric; axit glycolic; axit hippuric; axit isobutyric; axit
lactic (DL); axit lactobionic; axit lauric; axit maleic; axit malic (-L); axit malonic; axit
mandelic (DL); axit metansulfonic; axit naphtalen-1,5-disulfonic; axit naphtalen-2-
sulfonic; axit nicotinic; axit oleic; axit oxalic; axit palmitic; axit pamoic; axit
phosphoric; axit proprionic; axit pyroglutamic (- L); axit salixylic; axit sebaxic; axit
stearic; axit suxinic; axit sulfuric; axit tartaric (+ L); axit thioxyanic; axit toluensulfonic

(p); va axit undexylenic.

Theo mot s6 phuong an, hop chat duge mo ta trong ban md ta nay duoc diéu ché
thanh mudi clorua, muoi sulfat, muoi bromua, mudi mesylat, mudi maleat, mudi xitrat
hodc mudi phosphat. Theo mdt s6 phuong an, hgp chat duge md ta trong bdn mo ta nay

duogc diéu ché thanh mudi clohydric.

Theo mét s6 phuong an, mudi duoc dung thu duoc bang cach cho hop chét dugc
md ta trong ban md ta nay phan tng v6i bazo. Theo mot sd phwong an, hop chét duge
mo ta trong ban mo ta ndy cé tinh axit va dugc phdn Gng vdi bazo. Trong trudng hop
nay, proton axit ctia hop chat dugc md ta trong ban md ta nay duoc thay thé bing ion
kim loai, vi du, ion lithi, natri, kali, magie, canxi, hodc alumin. Trong mot sb trudng
hop, hop chit dugc md ta trong ban md ta nay két hop véi bazo hitu co, nhu, nhung
khong bi gidi han &, etanolamin, dietanolamin, trietanolamin, trometamin, meglumin,
N-metylglucamin, dixyclohexylamin, tris(hydroxymetyl)metylamin. Trong céc trudong
hop khéc, hop chit dugc mo ta trong ban mo ta nay tao mudi véi axit amin nhu, nhung
khong bi gi6i han &, arginin, lysin, va cac chit twong ty. Cac bazo vo co chip nhén dugc
duoc str dung dé tao mudi voi hop chat bao gdm proton axit, bao gdm, nhung khong bi
gi6i han ¢, alumin hydroxit, canxi hydroxit, kali hydroxit, natri cacbonat, kali cacbonat,
natri hydroxit, lithi hydroxit, va cac chét twong tu. Theo mat sb phuong &n, cac hop chét
dugc néu trong ban md ta nay dugce didu ché dudi dang mudi natri, mudi canxi, mubi
kali, mudi magie, mubi meglumin, mubi N-metylglucamin hoac mudi amoni. Theo mdt
s6 phuong an, cac hop chit duoc néu trong ban mo ta nay duge diéu ché dudi dang mudi

natri.

Nén hiéu rang khi ndi dén mudi dugc dung la bao gom dang cdng dung moi.

Theo mot s6 phuong 4n, solvat chita lwgng dung moi theo hé s6 ty lugng hodc khong hé
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sb ty luwgng, va dugc tao ra trong qué trinh két tinh véi dung mdi dugc dung nhu nudec,
etanol, va cc chit tuong tu. Hydrat duoc tao ra khi dung méi la nude, hodc alcolat duoc
tao ra khi dung mdi 1a rwou. Solvat ctia hop chit dwgc md ta trong ban md ta nay thich
hop duoc diéu ché hoic dugc taora trong céc qua trinh duge mo ta trong ban mo ta nay.
Ngoai ra, cac hogp chat duge néu trong ban mb ta nay tiy y ton tai & dang khong solvat

14n solvat.

Céac phwong phéap va ché pham dugc md ta trong ban mo ta nay bao gbm viée sir
dung N-oxit (néu thich hop), dang tinh thé (con dwoc goi 1a chit da hinh), hodc muédi
duogc dung cua hop chit duoc mé ta trong ban md ta ndy, 1in chat chuyén héa hoat tinh

ctia cac hop chit nay c6 kiéu hoat tinh twong tur.

Theo mdt s6 phuong an, céc vi trf trén céc gbc hiru co (vi du nhém alkyl, vong
thom) ctia hop chat dugc md ta trong ban mb ta niy dé bi anh hudng béi cac phan tng
chuyén hoa khac nhau. Viéc két hop phan tir thé thich hop trén cac gde hitu co s& 1am
giam, giam thiéu hodc loai trir con dudng chuyén héa nay. Trong cac phuong 4n cu thé,
phén tir thé thich hop dé lam giam hoic loai trir tinh nhay cam clia vong thom véi cac
phan tng chuyén héa 1, chi nham vi du, halogen, doteri, nhom alkyl, nhém haloalkyl,

nhom deuteroalkyl.

Theo mot phuong 4n khac, hop chit duoc md ta trong ban md ta ndy dugc danh
du ddng vi (vi du bing chit déng vi phong xa) hodc bang cach khéc, bao gdm, nhung
khéng bi gi6i han &, viée st dung nhém mang mau hodc cac gbe huynh quang, danh dau

phét quang sinh hoc, hodc danh ddu phat quang hoa hoc.

Hop chit dugc mé ta trong ban mo ta nay bao gdm hop chét duoc danh dau dong
vi, gidng hét cac hop chit duge néu trong cong thirc va céc c4u tric khac nhau duoc néu
trong ban mo ta nay, nhung thuc té 14 mot hodc nhidu nguyén tir duogc thay thé bang mot
nguyén tir ¢6 khéi lugng nguyén tir hoic s6 khdi khac vé6i khéi lwong nguyén tir hodc sd
khéi thuong duge tim thy trong tw nhién. Cac vi du vé chét ddng vi c6 thé dugc két hop
vao trong hop chét theo sang ché bao gdm céc chit dong vi cia hydro, cacbon, nito, oxy,
flo va clo, nhu, vi du, 2H, 3H, BC, *C, N, 80, 70, 3°S, '®F, 3¢Cl. Theo mdt khia canh,
hop chit duge danh ddu dong vi duge mo ta trong ban md ta nay, vi du cac hop chét
trong d6 chit déng vi phong xa nhu *H va C dugc két hop, hitu dung trong thir nghiém

phéan phbi mo cua thubc va/hodc chét. Theo mét khia canh, viéc thé bang chét ddng vi
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nhu doteri c6 duge cac loi thé tri 1iéu nhit dinh do su dn dinh chuyén héa tét hon, nhu,

vi dy, thoi gian ban thai in vivo tdng hodc liéu yéu cau giam.

Theo mét s6 phuong 4n, hop chit dugc md ta trong ban mé ta nay c6 mot hodc
nhidu trung tAm 14p thé va mdi trung tdm 14p thé ton tai ddc 14p & chu hinh R hoic S.
Hop chét duoc néu trong ban mo ta nay bao gdm tit ca chat ddng phan khong dbi quang,
chit ddng phan dbi anh, chat dong phan atropi, vi dang epime ciing nhu cac hdn hop
thich hop ctia chiing. Hop chit va phuong phap duoc néu trong ban mé ta nay bao gdm
tit c4 cac chat dong phan cis, trans, syn, anti, entgegen (E), va zusammen (Z) cling nhu

cac hdn hop thich hop ctia ching.

Céc chit dong phan l4p thé riéng r& thu dugc, néu mubn, bang phuong phap nhu,
tdng hop chon loc 1ap thé va/hodc tach céc chit dong phén lap thé bang cot sic ky khong
dbi xtrmg. Trong cic phuong 4n khac, hop chét duge mo ta trong ban mb ta nay duoc
diéu ché thanh céc chét ddng phan 1ap thé riéng r& clia chiing bing cach cho hén hop
raxemic cta hop chit phan ung véi chit phan ly c6 hoat tinh quang hoc dé tao ra cip
hop chat/mudi chit dong phan khong dbi quang, tich chét ddng phan khong ddi quang
va thu hdi chat ddng phan dbi anh tinh khiét vé& mat quang hoc. Theo mot s6 phuong an,
viéc phéan tach chét d@)ng phan dbi anh duoc thue hién bﬁng cach sir dung cac dan xuét
chit ddng phan khong ddi quang cong hoa trj ciia hop chét dugc mo ta trong ban mo ta
nay. Theo mot phuong an khéc, chat dong phan khong ddi quang dugc tich bang cac k¥
thuat tach /phan tach dugc dua trén sy khac biét vé do tan. Trong cac phuong an khéc,
viéc tach cac chit déng phéan 1dp thé duogc thuc hién béng sic ky hoac béng cach tao ra
mudi cta chit ddng phan khong dbi quang va tach bang cach téi két tinh, hoic sic ky,
hodic su két hop bit ky cta chung. Jean Jacques, Andre Collet, Samuel H. Wilen,
“Enantiomers, Racemates and Resolutions” John Wiley and Sons, Inc., 1981. Theo mot

s6 phuong 4n, cac chit ddng phan 1ap thé thu dugc bang cich tdng hop chon loc 14p thé.

Theo mot s6 phuong 4n, hop chit dugce mo ta trong ban mo ta nay dugc didu ché
thanh tién dugc chit. “Tién dugc chit” dé chi chéit duoc chuyén héa thanh dugc chat
gbc in vivo. Tién dugc chét thudng hitu dung do, trong mot s6 truong hop, chiing dé sir
dung hon so véi duoc chét gbe. Chiing, vi du, sinh kha dung khi dung qua dudng miéng
trong khi duoc chit gbc thi khong. Ngoai ra hoic theo cach khéc, tién duoc chét cling

¢6 dd tan cai thién trong dugc pham so véi duge chat goc. Theo mdt sO phuong én, viec
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tao ra tién duoc chét 1am tang do tan trong nudc hiéu qua. Vi du, khong gidi han, vé tién
duogc chat 1a hop chit duge mo ta trong ban mo ta nay, dugce ding dudi dang este (“tién
duogc cht”) nhung sau d6 dugc chuyén hoa thiy phan dé tao ra chit hoat tinh. Mot vi
du nita vé tién dugc chat 13 peptit ngin (polyaxitamin) duoc lién két v§i nhom axit noi
peptit duoc chuyén hoa dé 1 ra gdc hoat tinh. Trong cic phuong 4n khac, khi ding in
vivo, tién duge chit duge chuyén hoa hda hoc thanh dang c6 hoat tinh sinh hoc, dugc ly
hoic tri liéu cta hop chit. Trong cac phuong an khéc, tién dugc chit duoc chuyén hoa
nho enzym béng mot hodic nhiéu bude hodc quy trinh thanh dang c6 hoat tinh sinh hoc,

dugc ly hodc tri liéu ctia hop chét.

Tién duoc chét cia hop chét duge mb ta trong ban mo ta nay bao gdm, nhung
khong bi gidi han ¢, este, ete, cacbonat, thiocacbonat, dan xuét N-axyl, din xuét N-
axyloxyalkyl, dan xuit bac bdn ciia amin bac ba, bazo N-Mannich, bazo Schiff, thé lién
hop axit amin, este phosphat, va este sulfonat. Vi dy, xem Design of Prodrugs,
Bundgaard, A. Ed., Elseview, 1985 va Method in Enzymology, Widder, K. et a/., Ed.;
Academic, 1985, vol. 42, p. 309-396; Bundgaard, H. “Design and Application of
Prodrugs” trong A Textbook of Drug Design and Development, Krosgaard-Larsen va
H. Bundgaard, Ed., 1991, Chapter 5, p. 113-191; va Bundgaard, H., Advanced Drug
Delivery Review, 1992, 8, 1-38, mdi trong s d6 duoc két hop & day bang cach tham
chiéu.

Theo mdt ) phuong an, nhom hydroxyl trong hop chat dugc boc 16 trong ban
mo ta ndy duoc sir dung dé tao ra tién duoc chit, trong d6 nhom hydroxyl dugc két hop
vao este axyloxyalkyl, este alkoxycacbonyloxyalkyl, este alkyl, estearyl, este phosphat,
este dudng, ete, va cac chit tuong tu. Theo mot s6 phuwong 4n, nhom hydroxyl trong hop
chét dugc boc 1 trong ban md ta nay la tién duoc chét trong dé sau d6 hydroxyl dugc
chuyén héa in vivo dé tao ra nhém axit carboxylic. Theo mot s6 phuong 4n, nhém
carboxyl dugc st dung dé tao ra este hodc amit (tac 1a tién dugc chat), sau d6 duoc
chuyén hoa in vivo dé tao ra nhém axit carboxylic. Theo mot s6 phuong 4n, hop chat

duge mo ta trong ban md ta nay duge didu ché thanh tién duoc chat este alkyl.

Dang tién dugc chit ctia hop chat duge mo ta trong ban md ta nay, trong do tién
duge chit dugc chuyén hoa in vivo dé tao ra hop chét dugc mo ta trong ban md ta nay

nhu dugc néu trong ban mo ta nay dugc bao gom trong pham vi ctia phan yéu ciu bao
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ho. Trong mot sd truong hop, mot vai trong sé hop chit dwge mé ta trong ban mé ta nay

1a tién dugc chét cua hop chét hoat tinh hodc din xuét khac.

Ngoai ra hodc cac phuong an khéc, hop chat duge moé ta trong ban mo ta nay
duge chuyén hoa khi ding cho ddi tugng c6 nhu cau dé tao ra chit chuyén héa ma sau

d6 dugce sir dung dé tao ra hidu qua mong mudn, bao gdbm hiéu qua trj lidu mong mudn.

“Chét chuyén hoa” ctia hop chit duge boc 16 trong ban md ta nay 14 din xudt cia
hop chét dugc tao ra khi hop chét dugc chuyén hoa. Thuat ngir “chit chuyén hoa hoat
tinh d& chi dAn xudt co6 hoat tinh sinh hoc ctia hgp chét dugc tao ra khi hop chit duoc
chuyén hoa. Thuét ngit “dugc chuyén hoa,” nhu dugc sir dung trong ban mo ta nay, dé
chi téng céc qué trinh (bao gbm, nhung khong bi giéi han &, phan Gng thity phéan va
phan ing dugc xuc tac bang enzym) bang chét cy thé dugc thay dbi béi sinh vat. Vi thé,
enzym c6 thé tao ra su bién doi cAu trac dic thi cho hop chét. Vi du, xytocrom P450
xic tidc cho nhiéu phan UGng oxy hdéa va khit trong khi uridin diphosphat
glucuronyltransferaza xuc tac viéc chuyén phén tr axit glucuronic da hoat hoa thanh
ruou thom, rugu béo, axit carboxylic, amin va nhom sulphydryl tu do. Chat chuyén hoa
ctia hop chét duoc boc 16 trong ban mo ta nay tiy ¥ dugce xac dinh bang cach cho vt
chi ding hop chit va phén tich mdu mé dugc 14y tir vat chi nay, hodc bang cach 1 hop

chat vai té bao gan in vitro va phan tich hop chat thu dugc.
Téng hop hop chit

Hop chit dugc md ta trong ban mo ta nay duoc tdng hop bang cach st dung k§
thuat téng hop chuin hodc bang cach st dung phuong phap da biét trong linh vuc k¥
thuat nay két hop véi phuong phap dugc mo ta trong ban mo ta nay.

Phuong phap téng hop chung dé didu ché chét trung gian va hop chit dugc mb

ta trong ban mo ta nay duoc thé hién trong so do 1.

So d6 vidu 1

N R
z EWG
Z/ZAIKO Xs 27NN
3 X7 _
J + X T ewe Lo PN\
PN Xs=NH NNk
A B c X=X,
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Hop chit c¢6 cong thic C duoc tao ra bang cach cho hop chit c6 cong thirc A
phan tng v6i hop chit c6 cong thirc B trong diéu kién ngung tu da biét (xem, vi du, Eur.
J. Org. Chem., 2004, 546-551, J. Org. Chem., 2006, 71, 5440-5447, Synthesis, 2003,
555-559, Eur. J. Org. Chem., 2006, 3767-3770, Org. Lett., 2013, 15, 1854-1857, J. Org.
Chem., 2007, 72, 9854-9856, Synlett, 2011, 1723-1726, Org. Lett., 2013, 15, 4564-
4567, Eur. J. Org. Chem., 2006, 3767-3770).

Trong trudng hop nhét dinh phan tng ctia hop chit A va hop chét B tao thanh
hop chat C trong mdt bude. Trong cic trudng hop khéc can hai budc dé tao ra hop chét
C tir hop chit A va B. Buéc thtr nhét 12 tao thanh san phim ngung tu sau phén Umg ai
nhén trong didu kién thich hop.

Phuong phép téng hop chung khac dé didu ché nguyén liéu ban dau duge mo ta

trong ban mo ta nay duogc thé hién trong so dd vi du 2.

So dd vidu?2

H
NH. NH,"CI’ N, EWG
~ 2 2 X
(U)m—@ b g EWG it L)~
NH, N
Nguyén liéu ban dau vi du hitu dung trong so d6 vi du 2 bao gom:
F NH2 MeO. NH; MeO. NH; NC. NH, NH,
HyNO,S NH, Fsc\(j[NHz iFINHz ’\Q\C[NHZ
\Q:NHz NH, NH, NH,
NH, cl NH, F. NH, F. NH,
j@NHZ @mNHz CIIINHZ \@[NHZ
0.

~,
NH,

4
Tz’ \E
P4
I
5

Iz prdn

NH
scolts
o NH,

Nhu duoc str dung trong ban md ta nay, “EWG” dé chi nhom hut dién t&. Nhu
duoc hiéu trong linh vuc k¥ thuét nay, nhém huat dién t 1& nguyén tir hogc nhém hut
mat do dién tir tir nguyén tir ké can véi chinh né, thuong bang hiéu tmg cong hudng

hoac cam ung.

Theo mot sb phuong an, viéc didu ché hop chét dugc thuc hién béng tht tu cac

budc dugce thé hién trong so d6 vi du 3.

So d6 vi du 3



0 CN
| N XN NN
N J | A-L-XH |
| _ + NTNH N NNy A-L-X7 N7 TNy
Cl” "N” Tl @ A
3
1 2 \
0
l X NR /R, | X~ COOH
P R3R,NH _
SN A-L-x7 "N "N" Ny

Hop chat 3 duoc diéu ché tr phan tng cla chét thir 1 va 2 bang cach st dung
phan ng ngung tu knoevenagel. Hop chét 4 duoc didu ché bang cach cho hop chét 3
phan tng voi chat thir A-L-XH. Viéc tao thanh hop chét 5 tir hop chét 4 duoc biét dén
trong linh vuc. Hop chét 6 dugc diéu ché bang phan tng két hop giita axit 5 va amin.

Theo mdt sb phuong an, viéc diéu ché hop chét dugc thuc hién béng tha tu cac

budc duoc thé hién trong so dd vi du 4.

So dovidu4d
N-O
CN I =0
m i) NH,OH.HCL, DIEA, E(OH, héi lru mg
_ b \ ot
A-L=x7 N7 NNy ii) CDI, DBU, dioxan, nhigt - AL

e A

Theo mot sb phuong éan, viéc diéu ché hop chét duoc thuc hién béng thr tu céc

bude dugce thé hién trong so dd vi du 5.

So ddvidus

H,NNH,

N-N

CONHNH, I S—NmH.
> If\f o
A-L—X N N CNBr N

A-L—X” 'N” N

o @ 2 @
i) EtOH, KOH 1;(0380
. " 1
s //“) H;0 Heat ’

\ /
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Theo mdt s& phuong 4n, viée didu ché hop chét duge thuc hién bing thir tu cac

budec dugc thé hién trong so dd vi du 6.

So ddvidu6

Theo mot s phuong an, viéc diéu ché hop chét duoc thuc hién béng thir tu céac

budc duoc thé hién trong so dd vidu7.

So ddvidu7

7
CHO O)j\ i) Nguwng ty Knoevenagel M o

NaBH,
1»1‘1?:%
A OH
OO x LT
¥ X=N,CH A-L=X" "N° "N" Ny

A=L=X N N w
NMP
16
s &

Theo mot sb phuong 4n, viéc diéu ché hop chét dugc thuc hién béng thir tu céc

bude duge thé hién trong so dd vi du 8.

So dd vi du 8

»:L ( N\NH S N
o) /N\J mc
IO sy 2 e
Ci N 'l EtOH - 9
18 6 nhiét d6 phong !
L dén hdi luu

(\\ EtOH X=CN
N\ng nhiét 46 phong

-~ dén hoi luu
X=COOEt

O Wzémw 1. thtiy phan K\N)\iilgommie

2. ghép cap amit _
(NH,Me, H(‘l)
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Aldehyt 18 (dwoc diéu ché, vi dy, theo patent M§ s6 8637529 hoic patent My sb
7998978) duwoc phan Gng véi 2,6-diclopyridin-3-carboxyaldehyt va  N-
metylhomopiperazin trong etanol dé tao ra hop chat 19. Theo cach khac, phan tng ctia
aldehyt 18 v&i etyl benzimidazol-2-axetat va N-metylhomopiperazin trong etanol thu
duoc hop chét 20.

Nhém este trong hop chit 20 ¢6 thé dugc thiy phén trong diéu kién axit hodc
bazo dé tao ra chit twong tu axit c6 thé duoc két hop véi amin, vi du metyl amin, trong
phéan tng két hop amit thong thudng dé thu dugc hop chat 21.

Theo mét sd phuong an, viéc diéu ché hop chit dugc thuc hién b'img tht tu cac

bude duge thé hién trong so dd vidu 9.

So dd vidu 9

N _—

EtOH = —N
nhiét ¢ phong dén héi luu 23
X=CN

(\ EtOH
NH | nhiét d6 phong dén hdi luu
N/

. e, R
o~ O g
(0] ~
ir + HNOO ONTNTNTY
a” N
2

X =COOEt

Ny Sy~ CO0E N~ CONHMe
—~ ,[ AL 1. Thity phan J[ II
NN N%WN —m K\N NTONTY
.-NQ 2. Lién két amit —‘Nk)
u (NH,Me, HCI) 25

Aldehyt 22 (duoc didu ché theo patent My s& 8518952) dugc phén (mg v6i 2,6-
diclopyridin-3-carboxyaldehyt va N-metylhomopiperazin trong etanol tao ra hop chét
23. Theo céach khac, phan ung cua aldehyt 22 véi etyl benzimidazol-2-axetat va N-

metylhomopiperazin trong etanol thu dugc hgp chét 24.

Nhom este trong hop chét 20 c¢6 thé duge thity phéan trong didu kién axit hodc
bazo dé tao ra chit twong tu axit ¢6 thé dwoc két hop v6i amin, vi du metyl amin, trong
didu kién két hop amit thong thuong tao ra hop chét 25.

Theo mot s6 phuong an, viéc diéu ché hop chét dugc thuc hién béng thir tu cac

budc duge thé hién trong so db vi du 10.
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So dd vi du 10

Céc vi du khong gi6i han cu thé vé A-L-XH trong hop chit dugc md ta trong ban

mo ta nay dugc minh hoa trong Fig. 1.

Fig. 1
VAN /N, N /N _/—N(CH;)z /\ _/Ph /\ JCOOH
HN\ /NH HN\__/N HN\_/N HN\_/N HN N HN N

/ O p —/_OH /- {
HN N —\ {0 7 )
HN N HN\_/N ™ /N HVD_N\
/
NH,

()™ oo ) " ”‘Q} O

N\
=N N ( O
HzN\/\/]\l:) HzN\/\/Q HzN/\/N\/ HZN/\/N
| | N PN
vy L D 0 T e

Céc vi du khong gidi han cu thé v& RsRoNH trong hop chit duoc md ta trong ban

mo ta nay dugc minh hoa trong Fig. 2.

Fig. 2

HoN N HZNJ\V BNy ?g
: o
HZN/\[N\j\ /@) JYAN HNCN
PN =2
N N HN HN OH

HZN/\/D HZN/\/\ o~ H,N—-OMe NH, /jNHz
o

Céc vi du khong gidi han cu thé vé hop chat ctia cong thirc II(C) nhu duge mo ta

trong ban mo ta ndy dwoc minh hoa trong Fig. 3.
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Fig. 3
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ta nay dugc minh hoa trong Fig. 4.
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Phuong phap diéu ché hop chit c6 cong thirc VI(A) dugc minh hoa trong so dd
vidu 12.

So dd vi du 12

Hop chat 30 va 34 c6 thé dugc didu ché nhu dwoc mo ta trong so dd vi du 8.
Nhom este metyl trong hop chit 28 va 34 ¢6 thé dugc chuyén héa thanh hydroxyl bang
cach sit dung chét khtr nhu LiBH, trong diéu kién thich hop. Viéc bién dbi nhom
hydroxyl trong hop chit 31 va 37 thanh nhém roi chuyén, sau d6 1a phan tng thay thé
4i nhan tao thanh hop chét 33 va 39 tuong tmg.

Fig. 6 1a cac vi du khong nhim gi6i han vé clopyridincarboxaldehyt dugc thé.

Fig. 6
CF,
CCT OO o @CHO Y
~Z
N al N> el N el N7 >al N a N a

Phuong phéap diéu ché hop chét ¢6 cong thitc VI(A) duge minh hoa trong so o
vidu 13.

So dovidul3
0 . [¢]
COOH 0. X
N7 NNy NNy - N
35 @ 40 41 @

0 (o]
NR,R;
: B X 172

kN/ NNy NNy
L8 -

Hop phét 35 phan tmg v6i N,O-dimetylhydroxylamin clohydric dudi didu kién

ghép cdp amit thich hop tao ra hop chit 40 va sau do6 xir Iy hop chit nay bang chét thir
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kim loai hitu co nhu MeMgBr tao thanh hop chat 41. Xir Iy hop chat 41 v6i chét tht
brom hoa nhu N-Bromosuxinimit thu dugc hop chét 42. Viéc thé 4i nhan bang amin tao

thanh hop chét 43.
Phuong phap diéu ché hop chit c6 cong thitc V(A), V(B), V(C) va V(D) dugc

minh hoa trong so d6 vi du 14.

So dd vi du 14

COCI
A N n
oLy )
0 o :
44 4

Hop chat 44 duoc didu ché theo patent My s 7816524. Viéc clo héa hop chét 44
bing cach st dung chat clo héa nhu POCl; tao thanh hop chét 45. Hop chit 45 trai qua
phan tg thé 4i nhan bing HX-L-A (nhu da dugc x4c dinh & trén) dé thu dugc 46.

Hop chit dugc mo ta trong ban md ta nay ciing duoc diéu ché theo so dd vi du

So do vidu 15
3
Q 0 NN
oo oY CC
—
A-L=X7 N NNy A-L=X" N7 NNy A-L-X" N7 Ny
RNHNH; ==
47 48 49 @
NH
R” “NH, HCll R
A
S 2
~

Hop chat 47 c6 thé duoc didu ché nhu dugc md ta trong so dd vi du 14. Hop chét
47 phén tng v6i N,N-Dimetylformamit dimetyl axetal tao ra hop chét 48. Hop chat 48
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phan @ng véi hydrazin duge thé hoic amidin dugc thé dé thu dugc hop chét 49 va 50
tuong tng.
Fig. 7 1a céc vi du khong nhim gidi han vé RoRiNH dugce sir dung trong cac so

dd vi du 12; 13, 14, va 15.

Fig. 7
HZNJ\ HzN/W HzNJw HZN;W HZN?Og o/://NH
N .
H,N X 0
/\[N/]\ HZN/Q HZNA HZN/\/\OH F"-rC[/\l/\/NHZ
i NH e NH
HZN/\/D N0 F C/ M O\O\IH OK\N/\/ 5
(\\ ‘/\ NH, i ;
N
NH ~ o~ NH2
N\J AN/ ﬁ,; T )iﬁj\ [oj
Hop chét duge md ta trong ban md ta nay cling dugce diéu ché theo so dd vi du
16.

So dd vi du 16

sz R4 NN X1
! L B WP
+ (Um (N NN
=CNhodc COOEt

3 e/
J X =COOEt
R
Raxy R Rasy R
COOH
AN CONRRs R Ry m
v 2 <_H__ kN/ NN
NT Ny
- 4 @
u
5 Uy / (U)m

Hop chit 3 duogc didu ché tir phan tng cta chit thir 1 va 2 trong dung méi thich
hop va nhiét d6 thich hop voi sw ¢6 mit ciia amin. Axit 4 ¢6 thé dugc diéu ché tir phan
tmg thity phan hop chat 3 (X = COOE) va sau d6 két hgp vdi amit tao thanh hop chét
5.

Vi du cu thé khong gi6i han c6 thé dugc didu ché bang phuong phap dugc néu

trong so d6 vi du 16 bao gbm:
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Céc vi du cu thé khong gi¢i han khac dugce diéu ché bang cac phuong phap duoc

mo ta trong ban md ta nay bao gom:

metylamit cla axit 4-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-benzo[c]floren-6-

carboxylic

metylamit

2-metyl-4-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-

axit

cua

benzo[c]floren-6-carboxylic
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hydroxyamit cua axit 4-(4-metyl-piperazin-1-yl)-2-triflometyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

hydroxyamit ctia axit 2-metyl-4-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

hydroxyamit cua axit 4-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-benzo|[c]floren-
6-carboxylic

4-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-benzo[ c]floren-6-carboxylic axit
metoxy-amit

2-metyl-4-(4-metyl-piperazin-1-yl)-1,7,1 1b-triaza-benzo[c]floren-6-carboxylic
axit metoxy-amit

metoxy-amit cliia axit 4-(4-metyl-piperazin-1-yl)-2-triflometyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cta axit 4-(3-Amino-piperidin-1-yl)-1,7,11b-triaza-benzo[c]floren-6-
carboxylic

Metylamit  cia  axit  4-(3-Amino-piperidin-1-yl)-2-metyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cda axit 4-(3-Amino-piperidin-1-yl)-2-triflometyl-1,7,11b-triaza-
benzo|c]floren-6-carboxylic

Metylamit cua axit 4-[2-(3-flo-pyrolidin-1-yl)-etylamino]-2-triflometyl-1,7,11b-
triaza-benzo[c]floren-6-carboxylic

Metylamit ctia axit 4-[2-(3-flo-pyrolidin-1-yl)-etylamino]-2-metyl-1,7,11b-
triaza-benzo[c]floren-6-carboxylic

4-[2-(3-flo-pyrolidin-1-yl)-etylamino]-2-metyl-1,7,1 1b-triaza-benzo[ c]floren-6-
cacbonitril

2-metyl-4-(4-metyl-piperazin-1-yl)-1,7,1 1b-triaza-benzo[c]floren-6-cacbonitril

2-metyl-4-(4-metyl-[ 1,4]diazepan-1-yl)-1,7,11b-triaza-benzo[c]floren-6-
cacbonitril

4-(4-Etyl-[1,4]diazepan-1-yl)-2-metyl-1,7,11b-triaza-benzo[c]floren-6-
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cacbonitril

4-(4-Isopropyl-[1,4]diazepan-1-yl)-2-metyl-1,7,11b-triaza-benzo[c]floren-6-

cacbonitril
4-[1,4]Diazepan-1-yl-2-metyl-1,7,11b-triaza-benzo|[c]floren-6-cacbonitril

Metylamit cua axit 4-[1,4]Diazepan-1-yl-2-metyl-1,7,11b-triaza-benzo[c]floren-

6-carboxylic
Metylamit cta 4-[1,4]Diazepan-1-yl-1,7,11b-triaza-benzo[c]floren-6-carboxylic

[4-(4-metyl-[1,4]diazepan-1-yl)-1,7,1 1b-triaza-benzo[c]floren-6-yl]-morpholin-

4-yl-metanon

(2-hydroxy-etyl)-amit cda axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-

benzo[c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-

benzo[c]floren-6-carboxylic axit

(2-metoxy-1-metyl-etyl)-amit cia axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-

triaza-benzo[c]floren-6-carboxylic

(2-metoxy-1-metyl-etyl)-amit ctia axit 2-metyl-4-(4-metyl-[1,4]diazepan-1-yl)-

1,7,11b-triaza-benzo[c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua axit 2-metyl-4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-

triaza-benzo[ c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua axit 4-(3,5-Dimetyl-piperazin-1-yl)-2-metyl-1,7,11b-

triaza-benzo|[c]floren-6-carboxylic

oxetan-3-ylamit cua axit 4-(3,5-Dimetyl-piperazin-1-yl)-2-metyl-1,7,11b-triaza-

benzo[c]floren-6-carboxylic

(pyridin-3-ylmetyl)-amit ctia axit 4-(3,5-Dimetyl-piperazin-1-yl)-2-metyl-

1,7,11b-triaza-benzo[c]floren-6-carboxylic

Metylamit ctia axit 10-Clo-4-(3,5-dimetyl-piperazin-1-yl)-2-metyl-1,7,11b-

triaza-benzo[c]floren-6-carboxylic

Metylamit cta axit 9-Clo-4-(3,5-dimetyl-piperazin-1-yl)-1,7,11b-triaza-
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benzo[c] floren-6-carboxylic

Metylamit cla axit 4-(3,5-Dimety1-piperazin-1-yl)-9,10-dimety1—1,7, 11b-triaza-
benzo[c]ﬂoren—6-carboxylic

Metylamit cua axit 4—(2-Morph01in-4-y1-etylamino)— 1,7,11b-triaza-
benzo|c] floren-6-carboxylic

Metylamit ctia axit 4-(2-Dietylamino-etylamino)— 1,7,11b-triaza-benzo[c]floren-
6-carboxylic

Metylamit cua axit 4-[(1-metyl-1H—imidazol-4-yhnety1)-amino]- 1,7,11b-triaza-
benzo[c] floren-6-carboxylic

Metylamit cua 4-(2-Imidazol-1 -yl-etylamino)-1,7,1 1b-triaza-benzo[c]floren-6-
carboxylic

Metylamit  cua axit 4-[4-(2-Metoxy-etyl)-pip erazin-1-yl]-1,7,11b-triaza-
benzo[c]ﬂoren-6—carboxylic

Isopropylamit cua 4-[4-(2-Metoxy-etyl)-piperazin- 1-yl]-1,7,11b-triaza-
benzo|c] floren-6-carboxylic

4-(4-metyl-[1,4]diazepan- 1-yD)-6-[1,3 A]oxadiazol-2-y1-1,7,1 1b-triaza-
benzo|[c]floren

4-(4-metyl-[1,4]diazepan- 1-y1)-6-(5-mety1—[1,3,4]0xadiazol-2—yl)- 1,7,11b-
triaza-benzo[c]floren

4-(4-metyl-[1,4]diazepan- 1-yl)-6-(4H-[1,2,4]triazol—3-yl)—1,7,1 1b-triaza-
benzo[c]flo

4-(4-metyl-[1,4]diazepan- 1-yD)-6-( 1H-tetrazol-5-y1)-1,7,1 1b-triaza-benzo[c]flo

4-(4-metyl-[1,4]diazepan- 1-yl)-6-oxazol-2-yl-1,7,1 1b-triaza-benzo[c]flo

4-(3 ,5-Dimetyl-piperazin-1 -yl)-6-oxazol-2-yl-1 .7,11b-triaza-benzo|c] flo

4-(3,5-Dimetyl-pip erazin-1-y1)-6-[1,3 A]oxadiazol-2-yl-1,7, 11b-triaza-
benzo[c]flo

4-(3,5-Dimetyl-piperazin- 1-yl)-6-(4H-[1 2. 4Ttriazol-3-yD)-1,7.1 1b-triaza-

benzo[c]flo
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4-(3,5-Dimetyl-piperazin-1-yl)-6-(5-metyl-4H-[1,2,4]triazol-3-y1)-1,7,1 1b-
triaza-benzo[c]floren

Metylamit cua axit  3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Isopropylamit cia axit 3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cua axit  2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,1 1b-triaza-

benzo[c]floren-6-carboxylic

Metylamit cua axit 3-flo-2-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cia axit 3-flo-2-[4-(2-metoxy-etyl)-piperazin-1-yl]-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cua axit 3-flo-2-(2-pyrolidin-1-yl-etylamino)-1,7,1 1b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cta axit 2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,11b-triaza-
benzo|c]floren-6-carboxylic

Isopropylamit cta axit 2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,11b-triaza-
benzo|c]floren-6-carboxylic

Xyclopropylamit cua axit 2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,11b-triaza-
benzo|c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua axit 2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,11b-
triaza-benzolc]floren-6-carboxylic

Etylamit  cta  axit  2-(3,5-Dimetyl-piperazin-1-yl)-3-flo-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Etylamit cta axit 2-(3,5-Dimetyl-piperazin-1-yl)-4-metyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit cta axit 2-(3,5-Dimetyl-piperazin-1-yl)-4-metyl-1,7,11b-triaza-

benzo[c]floren-6-carboxylic
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Xyclopropylamit —cta axit 2-(3,5-Dimetyl-piperazin-1—yl)-4-mety1-1,7,11b-

triaza-benzo[c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua axit 2-(3,5-Dimetyl-piperazin-1-y1)-4-mety1-1,7,1lb-

triaza-benzo[c]floren-6-carboxylic

(2-metoxy-etyl)-amit cua axit 2—(3,S-Dimetyl-piperazin-1-yl)—4-triﬂometyl-
1,7,1 1b-triaza-benzo[c]floren-6-carboxylic

metylamit cta axit 2-(3,S-Dimetyl-piperazin-1-y1)—4—triﬂometyl-1,7,1lb-triaza-
benzo[c]floren-6-carboxylic

metylamit ~ ctia  axit 2-[1,4]Diazepan-1 -yl-4-triflometyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

metylamit clia axit 2-[1,4]Diazepan-1-y1-4-mety1—1,7,1 1b-triaza-benzo[c]floren-

6-carboxylic

metylamit clia axit 2—[1,4]Diazepan—1—yl-3-ﬂo-1,7,1 1b-triaza-benzo[c]floren-6-
carboxylic

metylamit clla  axit 2-[1,4]Diazepan-1-yl-1,7,1 1b-triaza-benzo[c]floren-6-
carboxylic

metylamit cia axit 2-(4—Ety1-[1,4]diazepan-l-yl)-1,7,1 1 b-triaza-benzo| c]floren-

6-carboxylic

metylamit ~ cua  axit 2-(4-Isopropyl-[1,4]diazepan-1 -yD)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

etylamit cua axit 2-(4-metyl-[1,4]diazepan- 1-yD)-1,7,1 1b-triaza-benzo|[c]floren-

6-carboxylic

(pyridin-3-ylmetyl)-amit clia axit 2-(4-metyl-[1,4]diazepan—1-yl)—1,7,1 1b-triaza-

benzo[c]floren-6-carboxylic

(2-imidazol-1-yl-etyl)-amit cua axit 2-(4-mety1—[1,4]diazepan—1-y1)-1,7,11b—

triaza-benzo[c]floren-6-carboxylic

Metylamit cua  axit 10-C10-2-(4-mety1-[1,4]diazepan-1-yl)—1,7,llb-triaza-

benzo[c]floren-6-carboxylic
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Metylamit cta axit 10-xyano-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-

benzo[c]floren-6-carboxylic

Metylamit cta axit 9,10-Dimetyl-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Metylamit ctua axit 4-metyl-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo|c]floren-6-carboxylic

Metylamit cta axit 2-(4-metyl-[1,4]diazepan-1-yl)-4-triflometyl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Hydroxyamit cia axit 3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

metoxy-amit cua axit 3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

N'-metyl-hydrazit cia axit 3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic

Amit cua axit 3-flo-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,1 1b-triaza-
benzo[ c]floren-6-carboxylic

Amit cia axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-benzo[c]floren-6-
carboxylic

Amit cua axit 2-[1,4]Diazepan-1-yl-1,7,1 1b-triaza-benzo| c]floren-6-carboxylic

Axit 2-[1,4]Diazepan-1-yl-1,7,11b-triaza-benzol c]floren-6-carboxylic

(2-hydroxy-1-metyl-etyl)-amit cta axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triaza-benzo[c]floren-6-carboxylic

(2-metoxy-1-metyl-etyl)-amit cta axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triaza-benzo[c]floren-6-carboxylic

[2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-triaza-benzo[c]floren-6-yl]-pyrolidin-
1-yl-metanon

[2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-triaza-benzo[c]floren-6-yl]-(2-metyl-

pyrolidin-1-yl)-metanon
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(3-Hydroxymetyl-pyrolidin-1-yl)-[2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-

triaza-benzo[c]floren-6-yl]-metanon

(3,3-Diflo-pyrolidin-1-yl)-[2-(4-metyl-[ 1,4 ]diazepan-1-yl)-1,7,11b-triaza-

benzo[c]floren-6-yl]-metanon

(3-Dimetylamino-pyrolidin-1-yl)-[2-(4-metyl-[ 1,4 |diazepan-1-yl)-1,7,11b-

triaza-benzo[c]floren-6-yl]-metanon

Metylamit  cua  axit  2-(3-Dimetylamino-pyrolidin-1-yl)-1,7,11b-triaza-

benzo[c]floren-6-carboxylic

2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-benzo| c]floren-6-yl]-(4-metyl-

piperazin-1-yl)-metanon

(1-metyl-azetidin-3-yl)-amit cua axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-

triaza-benzo[c]floren-6-carboxylic

(2-pyrolidin-1-yl-etyl)-amit cua axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-

triaza-benzo[c]floren-6-carboxylic

(2,2-diflo-etyl)-amit cua axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-

benzo|c]floren-6-carboxylic
[1,4]Diazepan-1-yl-(3,7,11b-triaza-benzo[ c]floren-6-yl)-metanon
(4-metyl-[1,4]diazepan-1-yl)-(3,7,11b-triaza-benzo[c]floren-6-yl)-metanon
(4-metyl-piperazin-1-y1)-(3,7,11b-triaza-benzo[c]floren-6-yl)-metanon
(3,5-Dimetyl-piperazin-1-yl1)-(3,7,11b-triaza-benzo[c]floren-6-yl)-metanon
6-(5-metyl-[ 1,3,4]oxadiazol-2-yl)-3,7,11b-triaza-benzo[c]flo
6-(4H-[1,2,4]Triazol-3-y1)-3,7,11b-triaza-benzo[c]flo
(2-pyrolidin-1-yl-etyl)-amit ctia axit 2-metyl-3,7,11b-triaza-benzo[c]floren-6-
carboxylic
(2-pyrolidin-1-yl-etyl)-amit cia axit 2,4-Dimetyl-3,7,11b-triaza-benzo|c]floren-
6-carboxylic
(2-morpholin-4-yl-etyl)-amit cta axit 2-metyl-3,7,11b-triaza-benzo[c]floren-6-

carboxylic
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(4-metyl-[1,4]diazepan-1-yl)-(2-metyl-3,7,1 1b-triaza-benzo[c]floren-6-y1)-

metanon
K¥ thuat

Trwr khi dugce quy dinh khéc, cac thuit nglt sau dugc st dung trong sang ché nay
¢6 dinh nghia nhu dwoc néu dudi ddy. Khi st dung thuét ngit “bao gdm” ciing nhu céc
dang khac, nhu “bao gdm”, “gdm c6,” va “duoc bao gdm,” khong bi giéi han. Cac dé
muc duoc st dung trong ban mb ta nay chi nhim muc dich té chirc va khong nén duge

hi€u 1a gi¢i han doi twong duge mo ta.

Nhu duoc sir dung trong ban mb ta nay, C1-Cx bao gdm C;-Ca, C1-Cs... C1-Cx.
Chi nham vi du, nhém duge chi dinh 13 “C1-C4” thé hién c6 tir mot dén bon nguyén tr
cacbon trong gdc, tirc 1a nhém chira 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén
ttr cacbon hodc 4 nguyén tir cacbon. Vi thé, chi nham vi du, “C1-Cy alkyl” thé hién cé tir
mdt dén bdn nguyén tir cacbon trong nhom alkyl, tirc 13, nhom alkyl duoc chon tir trong

sd metyl, etyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, va t-butyl.

Nhom “alkyl” dé chi nhém hydrocacbon béo. Nhém alkyl 1a mach nhénh hodc
mach thang. Theo mét s& phuong 4n, nhém “alkyl” ¢6 1 dén 10 nguyén tir cacbon, tic
Ja C1-Croalkyl. Bat ky khi ndo n6 xuat hién trong ban mé ta nay, khoang bang sé nhu “1
dén 10” dé chi mdi s nguyén trong khoang d& néu; vi dy, “1 dén 10 nguyén tir cacbon”
¢6 nghia 1a nhém alkyl bao gdm 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén tir
cacbon, v.v., 1én dén va bao gém 10 nguyén tir cacbon, mdc du dinh nghia nay cling bao
ham sy xuét hién cua thuét ngtt “alkyl” khi khong c6 khoang bang sé duge néu. Theo
mdt sb phuong 4n, alkyl 1a Ci-Csalkyl. Theo mdt khia canh alkyl 1a metyl, etyl, propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, hoac t-butyl. Mot nhom alkyl dién hinh bao
gdm, nhung khong bi giéi han &, metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tertiary butyl, pentyl, neopentyl, hodc hexyl.

Nhom “alkylen” dé chi gbc alkyl hoa tri hai. B4t ky trong s6 nhém alkyl héa tri
mot dugce néu trén c6 thé 13 alkylen bang cach iy di nguyén tir hydro thtr hai ra khoi
alkyl. Theo mot sb phuong an, alkelen 12 C;-Cealkylen. Trong céc phuong én khéc,
alkylen 1a C1-Cqalkylen. Cac nhom alkylen dién hinh bao gdm, nhung khong bi gii han
o, -CHz-, -CH(CHs3)-, -C(CHas)»-, -CH,CH,-, -CH,CH(CH3)-, -CH2C(CHs),-, -
CH2CH2CH;-, -CH2,CH2CH>CH23- va cac nhém tuong tu.
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“Nhan aza” hodc “vong aza” dé chi vong don vong no, khong no mot phén, hodc
thom c6 3 dén 7 canh hodc hé vong hai vong ngung tu c6 tir 8 dén 12 canh chira it nht
mdt nguyén tr nito. Cac vong aza nay co thé tiry y chtra 1 hodc 2 nguyén tir khéc loai
b sung dugc chon tir N, O, va S 1a thanh phén trén vong, va c6 thé tuy y dugc thé dén

murc ma viéc thé nay c6 y nghia vé mat hoa hoc.

“Deuteroalkyl” dé chi nhom alkyl khi 1 hogc nhiéu nguyén tir hydro ciia alkyl
dugc thé bang doteri.

Thuat ngir “alkenyl” dé chi mét loai ctia nhom alkyl trong d6 c6 it nhat mot lién
két d61 cacbon-cacbon. Theo mot phuong 4n, nhom alkenyl c6 cong thirc ~C(R)=CR,,
trong d6 R dé chi phin con lai ctia nhém alkenyl, c6 thé giéng hoic khac nhau. Theo
mdt s& phuwong 4n, R 1a H hodc alkyl. Cac vi du khong gi¢i han vé nhém alkenyl bao
gdém -CH=CH,, -C(CH3)=CH>, -CH=CHCH3, -C(CH3)=CHCH3, va ~CH,CH=CHb..

Thuat ngit “alkynyl” dé chi loai nhom alkyl trong d6 c6 it nhit mot lién két ba
cacbon-cacbon. Theo mdt phuong an, nhom alkenyl ¢6 cong thirc -C=C-R, trong d6 R
dé chi phan con lai ciia nhém alkynyl. Theo mot s6 phuong an, R 14 H hoic alkyl. Cac
vi du khong gi6i han v& nhém alkynyl bao gdbm -C=CH, -C=CCH; -C=CCH,CHj, -
CH,C=CH.

Nhém “alkoxy” dé chi nhém (alkyl)O-, trong d6 alkyl 13 nhu dwgc x4c dinh trong
ban mo ta nay.

Thuét ngit “alkylamin” dé chi nhém—N(alkyl)xHy, trong d6 x bang 0 vay bang 2,
hoic trong d6 x bang 1 va y bang 1, hoic trong d6 x bang 2 va 'y bang 0.

Thuét ngir “thom” dé chi vong phang c¢6 hé théng n-electron duge chuyén vi chia
4n+2 1 electron, trong d6 n 14 sé nguyén. Thuat ngt “thom” bao gdm ca nhom aryl vong
cacbon (“aryl”, vi du, phenyl) va aryl di vong (hodc “heteroaryl” hodc “di thom”) (vi du,
pyridin). Thuat ngit bao gdm nhém don vong hodc da vong duoc ngung tu (fitc la, vong
dung chung céc cip nguyén tir cacbon ké can).

Thuat ngtr “vong cacbon” hodc “cacbocyclic” dé chi vong hodc hé vong trong d6
nguyén tir tao thanh khung ctia vong déu 1a nguyén tit cacbon. Thuat ngit ndy vi thé phan
biét vong cacbon véi vong “di vong” hodc “di vong” trong d6 khung dang vong chira it

nhit mot nguyén tt khac cacbon. Theo mot sb phuong an, it nhat mot trong s6 hai vong
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ctia vong cacbon hai vong 1a thom. Theo mot s6 phuong an, cd hai vong cia vong cacbon

hai vong 1a thom.

Nhu duge st dung trong ban mé ta nay, thuat ngit “aryl” dé chi vong thom trong
d6 mdi nguyén tir trong s6 cac nguyén tir tao thanh vong 1a nguyén tir cacbon. Theo mot
khia canh, aryl 1a phenyl hodc naphtyl. Theo mot s6 phuong 4n, aryl 13 phenyl. Theo
mdt s6 phuong 4n, aryl 1a Ce-Cioaryl. Phu thude vao cdu tric, nhom aryl 1a gbc hoa tri

mot hodc gbe hoa tri hai (fikc [d, nhém arylen).

Thuat ngit “xycloalkyl” dé chi gbc don vong hodc da vong béo, khéng thom,
trong d6 mdi nguyén ti trong sb cac nguyén tir tao thanh vong (¢ /d nguyén i tao
khung) 12 nguyén ttr cacbon. Theo mét s6 phuong 4n, xycloalkyl 12 vong spiro hodc hop
chét tao cdu ndi. Theo mdt sd phuong 4n, xycloalkyl tiy ¥ duge ngung tu véi vong
thom, va vi tri gin 14 & cacbon khong phai 14 nguyén tir cacbon trén vong thom. Nhom
xycloalkyl bao gdm nhom c6 tir 3 dén 10 nguyén tir trén vong. Theo mot s6 phuong an,
nhém xycloalkyl duoc chon tir trong sbé xyclopropyl, xyclobutyl, xyclopentyl,
xyclopentenyl, xyclohexyl, xyclohexenyl, xycloheptyl, xyclooctyl, spiro[2.2]pentyl,
norbornyl va [1.1.1]pentyl hai vong. Theo mét sé phuong 4n, xycloalkyl la Cs-
Cexycloalkyl.

Thuat ngtt “halo” hodc, theo cach khéac, “halogen” hodc “halogenua” ¢ nghia 1a

florua cloro, bromo hodc iodo. Theo mot s6 phuwong an, halo la floro, cloro hodc bromo.

Thudt ngit “floalkyl” dé chi alkyl trong d6 mot hodc nhiéu hydro nguyén titr duogc
thay thé bang nguyén tir flo. Theo mdt khia canh, floalkyl 1a C;-Cs floalkyl.

Thuét ngft “heteroalkyl” dé chi nhém alkyl trong d6 mot hodc nhidu nguyén tir
tao khung cta alkyl dugc chon tir nguyén ti khéac cacbon, vi du, oxy, nito (vi du -NH-,
-N(alkyl)-, luu huynh, hodc hdn hop ctia chiing. Heteroalkyl duoc gin v6i phan con lai
cua phan tir & nguyén ti cacbon ctia heteroalkyl. Theo mot khia canh, heteroalkyl 1a Ci-

Csheteroalkyl.

Thuat ngit “vong di vong” hodc “di vong” dé chi di vong thom (con duoc goi 1a
heteroaryl) va vong heteroxycloalkyl (con duge goi 1a nhom heteroalixyclic) chira mot
dén bdn nguyén tir khac loai trong vong, trong d6 mdi nguyén tir khéac loai trong vong

dugc chon tir O, S va N, trong d6 mdi nhém di vong cé tir 3 dén 10 nguyén ti trong hé



38813

vong cua no, va mién 13 vong bét ky khong chtra hai nguyén tir O hodc S ké nhau. Nhom
di vong khong thom (con duge goi la heteroxycloalkyl) bao gdm vong ¢6 3 dén 10
nguyén tt trong hé vong va nhom di vong thom bao gdm vong ¢6 5 dén 10 nguyén t
trong hé vong cta n6. Nhom di vong bao gdm hé vong duge ngung tu benzo. Cac vi du
vé nhom di vong khong thom la pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, oxazolidinonyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, ~ piperidinyl, morpholinyl,  thiomorpholinyl, thioxanyl,
piperazinyl, aziridinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl,
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, pyrolin-2-yl,
pyrolin-3-yl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, 3-azabixyclo[3.1 .0]hexanyl, 3-azabixyclo[4.1.0]heptanyl,
3H-indolyl, indolin-2-onyl, isoindolin-1-onyl, isoindolin-1,3-dionyl, 3,4-
dihydroisoquinolin-1(2H)-onyl, 3,4-dihydroquinolin-2(1H)-onyl, isoindolin-1,3-
dithionyl, benzo[d]oxazol-2(3H)-onyl, 1H-benzo[d]imidazol-2(3H)-onyl,
benzo[d]thiazol-2(3H)-onyl, va quinolizinyl. Céac vi du vé nhém di vong thom la
pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrolyl, quinolinyl, isoquinolinyl,
indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl,
pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothiophenyl,  benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, va furopyridinyl. Cac nhém néu trén la dugc
gin C (hogc dugc lién két C) ho#c duge gin N trong d6 cac nhom nay co thé bao gdm.
Vi dy, nhém dan xuét tir pyrol bao gdm ca pyrol-1-yl (dugc gan N) hoac pyrol-3-yl
(dugc gén C). Ngoai ra, nhom daAn xudt tr imidazol bao gém imidazol-1-yl hodc
imidazol-3-yl (déu duoc gin N) hodc imidazol-2-yl, imidazol-4-yl hodc imidazol-5-yl
(déu dugc gan C). Nhom di vong bao gdm hé vong dugc ngung tu benzo. Di vong khong
thom tuy y dugc thé bang mdt hodc hai gbc oxo (=0), nhu pyrolidin-2-on. Theo mdt sd
phuong an, it nhét mot trong hai vong cua vong di vong hai vong 1a vong thom. Theo

mot s6 phuong én, ca hai vong cia vong di vong hai vong 1a vong thom.

Thuét ngit “heteroaryl” hodc, theo cach khac, “di thom” dé chi nhom aryl bao

gém mot hodc nhicu nguyén ttr khéc loai trén vong dugc chon tlr nito, oxXy va luu huynh.
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Céc vi du minh hoa vé nhém heteroaryl bao gdm heteroaryl don vong va heteroaryl hai
vong. Heteroaryl don vong bao gdm pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl,
triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrolyl, pyridazinyl, triazinyl, oxadiazolyl, thiadiazolyl, va furazanyl.
Heteroaryl hai vong bao gém indolizin, indol, benzofuran, benzothiophen, indazol,
benzimidazol, purin, quinolizin, quinolin, isoquinolin, xinnolin, phtalazin, quinazolin,
quinoxalin, 1,8-naphtyridin, va pteridin. Theo mdt s& phuong 4n, heteroaryl chira 0 tir 4
nguyén t N trong vong. Theo mot s& phuong én, heteroaryl chura 1 dén 4 nguyén tir N
trong vong. Theo mdt sb6 phuong én, heteroaryl chira 0 dén 4 nguyén tir N, 0 hodc 1
nguyén tir O, va 0 hodc 1 nguyén ti S trong vong. Theo mdt sb phuong 4n, heteroaryl
chira 1 dén 4 nguyén tit N, 0 hodc 1 nguyén tix O, va 0 hogc 1 nguyén tu S trong vong.
Theo mdt sb phuwong 4n, heteroaryl 12 Ci-Coheteroaryl. Theo mét s6 phuong 4n,
heteroaryl don vong 13 Ci-Csheteroaryl. Theo mot s6 phuong 4n, heteroaryl don vong
1a heteroaryl 5 canh hodc 6 canh. Theo mot sd phuong 4n, heteroaryl hai vong 1a Cs-

Coheteroaryl.

“Heteroxycloalkyl” hodc nhom “di vong béo” dé chi nhém xycloalkyl bao gdm
it nhat mot nguyén tir khac loai dugc chon tir nito, oxygen va luu huynh. Theo mot 5O
phuong 4n, heteroxycloalkyl dugc ngung tu v6i aryl hodc heteroaryl. Theo mot s6
phuong 4n, heteroxycloalkyl la oxazolidinonyl, pyrolidinyl, tetrahydrofuranyl,
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, morpholinyl,
thiomorpholinyl, piperazinyl, piperidin-2-onyl, pyrolidin-2,5-dithionyl, pyrolidin-2,5-
dionyl, pyrolidinonyl, imidazolidinyl, imidazolidin-2-onyl, hodc thiazolidin-2-onyl.
Thuét ngit di vong béo cling bao gdm tat ca dang vong ctia hydrat cacbon, bao gdm
nhung khong bi gi6i han & monosacarit, disacarit va oligosacarit. Theo mot khia canh,
heteroxycloalkyl 12 Ca-Cioheteroxycloalkyl. Theo khia canh khac, heteroxycloalkyl 1a
C4-Cioheteroxycloalkyl. Theo mot s6 phuong 4n, heteroxycloalkyl chira 0 dén 2 nguyén
t N trong vong. Theo mot s6 phuong 4n, heteroxycloalkyl chira 0 dén 2 nguyén t N,

tir 0 dén 2 nguyén tir O va 0 hodc 1 nguyén tu S trong vong.

Thuat ngtt “lién két” hogc “lién két don” dé chi lién két hoa hoc giita hai nguyén
tir, hodc hai cac gde khi nguyén tir duoc nbi bang lién két dugc xem 1a mot phan ctia

tidu cAu trac 16n hon. Theo mdt khia canh, khi nhém dugc md té trong ban mo ta nay la
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lién két, nhoém dugce nodi dén khong ¢6 mit nho d6 cho phép lién két duoc tao ra gifta cac

nhom da xac dinh con lai.

Thuét ngft “gbc” dé chi phan cu thé hoic nhém chic cua phan tir. Cac gbc hoa
hoc thuong 1a cac chét hoa hoc dugc xac dinh dugc gén vao hodc dugc dinh vao phéh
tu.

Thuét ngit “tuy y duge thé” hogc “duge thé” c6 nghfa 1a nhém duoc néi dén tiry
y dugc thé bﬁmg mot hodc nhidu nhom bd sung riéng ré va doc 1ap dugc chon tir halogen,
CN, -NH,, -NH(alkyl), -N(alkyl), -OH, -CO;H, -COnalkyl, -C(=O)NHa, -
C(=O)NH(alkyl), -C(=0)N(alkyl)2, -S(=0)2NHo2, -S(=0)NH(alkyl), -S(=0):N(alkyl),
alkyl, xycloalkyl, floalkyl, heteroalkyl, alkoxy, fluoroalkoxy, heteroxycloalkyl, aryl,
heteroaryl, aryloxy, alkylthio, arylthio, alkylsulfoxit, arylsulfoxit, alkylsulfon, va
arylsulfon. Theo mot s6 cac phuong an khéc, phan ti thé tuy y doc 14p dugc chon tir
halogen, -CN, -NHo, -NH(CH3), -N(CHs)., -OH, -CO2H, -CO2(Ci-Caalkyl), -
C(=O)NHoa, -C(=0)NH(C1-CaalkyD), -C(=0)N(C1-Caalkyl), -S(=0)NH2, -
S(=0),NH(C-Caalkyl), -S(=0)2N(Ci-Caalkyl), Ci-Csalkyl, C3-Cexycloalkyl, Ci-
Cufloalkyl, Ci-Csheteroalkyl, C;-Csalkoxy, Ci-Cafluoroalkoxy, -SCi-Cqalkyl, -
S(=0)C1-Caalkyl, va -§(=0)2C1-Caalkyl. Theo mot s6 phuong an, phan ti thé tuy y doc
lap dugc chon tu halogen, -CN, -NHo, -OH, -NH(CH3), -N(CHz3)2, -CHj3, -CH,CH3, -
CF3, -OCH3, va -OCF3. Theo mot ) phuong 4n, cac nhom da thé dugc thé béng mot
hodc hai ctia cdc nhém néu trén. Theo mot s phuong 4n, phéan tr thé tuy y trén nguyén
tir cacbon béo (khong vong hodc vong) bao gdm oxo (=0).

“Nhém ding céu dién tir sinh hoc carboxylat” hodc “nhom dang chu dién tir sinh
hoc carboxy” nhu dugc sir dung trong ban md ta nay dé chi gbe duge du dinh la tich
dién am dén muc do dang ké & do pH sinh ly. Trong cdc phuong an khac, nhom dang

cAu dién tir sinh hoc carboxylat la géc duogc chon tir nhom bao gém:
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va mudi ctia n6, trong d6 mdi R doc 1ap 12 H hodc thanh phan tiy ¥ dugc thé
duoc chon tir nhém bao gbm vong Ci.10 alkyl, Ca-10 alkenyl, Ca-10 heteroalkyl, Cs.g vong
cacbon; hodc R” 1 Ci.10 alkyl, Cz-10 alkenyl, hodc Ca-10 heteroalkyl duoc thé bing vong

cacbon Cj.g hodc vong Cs.g di vong tuy y dugc thé.

Nhém déng cdu dién tir sinh hoc amit va nhém dang cau dién tir sinh hoc este

nhu duge st dung trong ban mo ta nay dé chi cac gbc duge néu trong cac vi du sau:
o 0 CF, o) 0,
oo Lo T S 2 D
SG R R _R =~} " "
N N g %)\/ - II\{I/R o _R
NN —N —Q =N N
/ \ . N \ ) N ) N \ . N: \ .
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trong d6 m3i R” doc 1ap 1a H hogc thanh phénr tiy ¥ duge thé dwoc chon tir nhom
bao gdm vong Ci-10 alkyl, Ca-10 alkenyl, Ca-10 heteroalkyl, C3.s vong cacbon; hodc R” 1a
Ci-10 alkyl, Ca.10 alkenyl, hodc Ca-10 heteroalkyl dugc thé béng vong cacbon Cs.g hodc
vong Cs.g vong di tuy y dugc thé.

Hop chit duoc néu trong ban mo ta nay co thé c6 mot hodc nhiéu trung tAm 1ap
thé va mdi trung tAm c6 thé ton tai & cAu hinh R hodc S. Hop chét dugc néu trong ban
md ta nay bao gbém tAt ca cac chat ddng phan khong dbi quang, chit ddng phan dbi anh,

va dang epime ciing nhu cac hdn hop thich hgp ca chung. Cac chit déng phan 1ap thé
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c6 thé bao gdm, néu mudn, bang phwong phap da biét trong linh vuc k¥ thuat nay nhu,
vi du, tach céc chit ddng phan lap thé cy thé bang cot sic ky khong ddi xtmg hozc bang

cach téng hop chon loc 1ap thé.

“Amin bac bdn” 1a tich dién duong ion da nguyén tir ctia cau tric NR4*, trong d6
R 12 nhém alkyl hodc aryl. B6n (4) nhom R tao thanh amin béac bdn c6 thé gibng hoic
khac nhau va ¢6 thé lién két v4i nhau. C4c amin béc bdn c6 thé dugc diéu ché bé‘mg cach
alkyl hoa amin bac ba, trong quy trinh dugc goi la su tao thanh bazo béc bdn, cling nhu

bian cach phuong phép khéac da biét trong linh vuc k¥ thuat nay.

Thuat ngit “c6 thé chap nhan duge” lién quan dén ché phdm, hop phan hodc hoic
thanh phan, nhu dugc st dung trong ban md ta nay, c6 nghia 1a khong c6 tac dong bét

loi kéo dai doi vai strc khde chung cuia doi tugng dugc di€u tri.

Thuat ngfr “diéu bién” nhu dugc st dung trong ban mé ta ndy, c6 nghia 1a twong
tac véi dich truc tiép hodc gian tiép sao cho lam bién ddi hoat tinh cua dich, bao gém,
chi nham vi du, ting cuong hoat tinh cta dich, (e ché hoat tinh cua dich, han ché hoat

tinh cua dich, ho#c kéo dai hoat tinh cua dich.

Thuat ngft “chét diéu bién” nhu dugc sir dung trong ban mo ta nay, dé chi phan
tir twong tac véi dich truc tiép hodc gian tiép. Su tuong tac bao gdm, nhung khong bi
gi¢i han 0, sy tuong tac cua chét chu van, chat chi van mot phén, chit chti van nghich,
chit dbi van, chét phan hiy, hoic hdn hop cua ching. Theo mot s6 phuong 4n, chat diéu
bién 12 chit d6i van. Theo mot sb phuong 4n, chat didu bién 12 chat phan huy.

9% «¢

Thuét ngt “dung”, “viéc dung”, “sy dung” va cdc dang tuong ty, nhu duoc sur
dung trong ban mo ta nay, @8 chi cac phuong phép c6 thé dugce st dung dé co thé phan
phéi hop chét hodc ché phém dén vi trf mong mudbn dién ra tac dong sinh hoc. Cac
phuong phép nay bao gbm, nhung khong bi gidi han & dung qua duong miéng, duong
trong t4 trang, tiém ngoai duodng ti€u hoa (bao gbm trong tinh mach, dudi da, trong mang
bung, trong co, trong mach hoéc truyén), khu trd va truc trang. Ngudi c6 hiéu biét trung
binh trong linh vyc k¥ thuét nay quen thudc véi cac ky thuat dung cé thé duoc st dung
v6i hop chit va phuong phap dugc md ta trong ban mo td nay. Theo mot sb phuong an,

hop chat va ché pham dwgc mo ta trong ban md ta nay dugc ding qua duong miéng.
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Thuat ngit “ding dong thdi” hoic cac cach tuong tu, nhu duge st dung trong ban
md ta nay, cc’)‘nghfa 1a bao gdm viéc dung chét tri lidu dwoc chon cho mot bénh nhan,
va dy dinh bao gom ché dd didu trj trong d6 cac chat duoc ding bing duong dung giéng

hodc khacnhau hodc ¢ thoi diém giéng hodc khac nhau.

Thuat ngit “luong hitu hiéu” hodc “lugng ¢ tac dung diéu tri bénh,” nhu dugc
str dung trong ban md ta nay, dé chi lugng thich hop ctia chit hodic hop chat duge dung,
ma s& lam thuyén giam dén muc nao d6 mot hoic nhiéu trong sd cac triéu ching cua
bénh hogc tinh trang bénh duoc diéu tri. Két qua bao gdm lam giam va/hodc giam bot
céc ddu hiéu, tricu ching, hodc nguyén nhan cta bénh, hoic sy bién dbi mong mudn
khac bat ky cta h¢ théng sinh hoc. Vi du, “lugng hiru hiéu” dé str dung dé didu tri bénh
12 Iugng ché pham chira hop chét nhu duoc boc 16 trong ban mo ta nay can dé giam dang
ké triéu ching bénh v& mit 1am sang. Lugng “hitu hiéu” thich hop & trudng hop cu thé

bat ky tiry v duoc xac dinh bang céach st dung cac k¥ thuat, nhu nghién ctru ting liéu.

Thuét ngit “ting cudong™ hodc “lam tdng cuwdong” nhu duge st dung trong ban mo
t4 ndy, c6 nghia 1a 1am tang hoic kéo dai cong hi¢u hodc thoi gian hiéu qua mong mudn.
Vi thé, lién quan dén viéc tdng cuong hidu qua cta chét diéu tri bénh, thudt ngir “lam
tang cudng” dé chi kha nang lam tdng hodc kéo dai, cong hiéu hodc thoi gian, hiéu qua
ctia chit diéu tri bénh khac trong hé théng. “Luong c6 tic dung tang cuong”, nhu duoc
st dung trong ban md ta nay, dé chi lugng thich hop dé tang cudng hidu qua cta chit

diéu tri bénh khac trong hé théng mong mudn.

Thuat ng@t “hdn hop duge phdm” nhu duge sir dung trong ban md ta nay, c6 nghia
1a san phdm duge tao ra tur viéc tron hoic két hop nhiéu hon mot thanh phan hoat tinh
va bao gdm ca hdn hop ¢ dinh va khong c6 dinh ctia thanh phan hoat tinh. Thuat ngit
“hdn hop cb dinh” c6 nghia 1a céc thanh phan hoat tinh, vi du hop chat duoc mo ta trong
ban mo ta nay, hoic mubi duge dung cua chiing, va chit ding ddng thoi, déu dugc dung
cho bénh nhan df")ng thoi duéi dang trong cling mdt san phém hodc cung mot lidu. Thuat
ngft “hdn hop khong cd dinh” ¢6 nghia 14 c4c thanh phén hoat tinh, vi du hop chét dugc
md ta trong ban mo ta nay, hodc mudi duoc dung cta chiing, va chat dung ddng thoi,
dugc dung cho bénh nhan dudi dang céc san phim riéng r& hodc dong thoi, cing lic

hoic 1an luot ma khong can thiép cu thé vé gidi han thoi gian, trong do6 viéc dung nay
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tao ra mirc do hiru hiéu cua hai hop chét nay trong co thé bénh nhan. Sau nay cling c6

thé 4p dung céach tri liéu két hop, vi du dung ba hodc nhiéu thanh phan hoat tinh.

Thuét ngit “b kit” va “vét phim san xuat” duoc st dung véi nghia tuong tu.

A

Thuat ngl “ddi tuong” hodc “bénh nhan” bao g?)m dong vét c6 va. Cac vi du vé
ddng vat c6 va bao gbm, nhung khong bi gi6i han o, thanh vién bét ky trong nhom dong
vat c6 via: ngudi, linh truong khong phai ngudi nhu tinh tinh, va céc loai vuon khac va
loai khi; dong vat nong trai nhu gia suc, ngua, ciru, dé, lon; vat nudi nhu thd, cho, va
meo; déng vat phong thi nghiém bao gbm loai gdm nhim, nhu chudt céng, chudt nhit

va chudt lang, va céc loai tuong tu. Theo mot khia canh, dong vat c6 va 1a nguoi.

Thuat nglt “dibu tri,” “viéc diéu tri” hodc “su diéu tri” nhu dugc s dung trong
ban mo ta nay, bao g@)m giam bot, 1am diu hodc cai thién it nhat mét triéu chimg cua
bénh hodc tinh trang bénh, ngdn ngira cac triéu ching bd sung, rc ché banh hoic tinh
trang bénh, vi du, kim hdm su tién trién ctia bénh hodc tinh trang bénh, thuyén giam
bénh hoic tinh trang bénh, gy thoai lui bénh hoic tinh trang bénh, thuyén giam tinh
trang bénh géy ra boi bénh hodc tinh trang bénh, hodc lam ngung triéu chirng cia bénh

hodc tinh trang bénh theo cich phong bénh va/hodc diéu tri bénh.
Duoc phdm

Theo mot sb phuong 4n, hop chét duge mb ta trong ban mo ta nay duoc bao ché
thanh duoc phém. Dugc phim dugc bao ché theo cach thong thuong bang cach st dung
mdt hodc nhiéu thanh phan duge dung khong c6 hoat tinh hd trg viéc xt ly hop chét
hoat tinh trong qua trinh didu ché duoc st dung vé mat dugc ly. Nén hiéu réng trong
linh vuc k¥ thuét nay ché pham thich hop phu thudc vao dudng dung dugce chon. Tom
tit vé duge phim dugc mo ta trong ban mo ta nay duoc tim thiy, vi dy, trong 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. va Lachman, L., Eds.,
Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y. 1980; va
Pharmaceutical Dosage Forms va Drug Delivery Systems, Seventh Ed. (Lippincott

Williams & Wilkins1999), dugc két hop toan bd vao day bang cach vién dan.
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Theo mot sb phuong an, hop chét dwgc md ta trong ban md ta nay dwgc dung
mdt minh hodic két hop vé6i chat mang, td duge hodc chét pha logng dugc dung, trong
ché pham. Viéc dung hop chét va ché pham dugc md ta trong ban mé ta nay c6 thé thuc
hién bang phuong phap bét ky co thé phan phéi hop chét dén vi tri tac dong. Céc phuong
- phép nay bao gbm, mic di khong bi gisi han dé phéan phdi dé dung qua dudng rudt (bao
gbém miéng, 6ng nudi da day hoic ta trang, thudc dan truc trang va thut truc trang), ngoai
duong ti€u hoéa (ti€ém hoac truyén, bao gém trong dong mach, trong tim, trong da, trong
t4 trang, trong tiy song, trong co, trong xuong, trong mang bung, ndi tiy mac, trong
mach, trong tinh mach, trong dich kinh, trén mang cing va duéi da), xOng hit, qua da,
qua niém mac, dudi ludi, trong ma va khu tra (bao gém trén da mé, da, thut, thuc nhd
mét, thubc nho tai, trong miii, 4m dao), mic du duong dung thich hop nhét c6 thé phu
thudc vao vi du tinh trang bénh va rdi loan cua d6i teong tiép nhan. Chi nham vi dy, hop
chit dugc md ta trong ban md ta nay cé thé duoc dung cuc bd cho ving cé nhu cau diéu
tri, by vi du, truyén cuc b trong khi phdu thuat, dung khu trd nhu kem hodc thubc ma,
tiém, dit 6ng thong (catheter), hodc ghép. Viéc dung cling c6 thé bang cach tiém truc

tiép tai vi tri mo6 hodc co quan bi bénh.

Theo mdt sé phwong an, duge pham thich hop dé dung qua duong miéng duoc
trinh bay & dang cac don vi roi nhu vién nang, vién nhén hodc vién nén ma mdi vién
chtra lugng dinh trude cua thanh phén hoat tinh; duéi dang bdt hodc hat; dung dich hodc
hdn dich trong chét 1ong chira 16ng hodc chét 1ong khong chtra nudc; hodc nhii twong
dau trong nudc 16ng hodc nhil trong 1éng nudce trong dau. Theo mdt sd phuong 4n, thanh

phf?m hoat tinh dugc trinh bay & dang vién thudc to, thube té hodc bot nhao.

Dugc phdm c6 thé duoc sir dung qua dudng miéng bao gdm vién nén, vién nang
16ng khit dugc lam tir gelatin, cling nhu vién nang mém hodc vién nang dugc boc duge
lam tir gelatin va chit 1am mém déo, nhu glyxerol hodc sorbitol. Vién nén duge lam
bang cach nén hodc tao khuon, tuy y véi mot hodc nhidu thanh phan phu trg. Vién nén
duoc nén c6 thé duge diéu ché bing cach nén trong may thich hop thanh phan hoat tinh
& dang chay tu do nhu bot hodc hat, tuy ¥ duoc tron vdi chét két dinh, chét pha lodng
tro, hodc chit 1am tron, chét hoat tinh bé mit hodc chét phan tan. Vién nén da tao khudn
duoc bao ché bang cach tao khudn trong may thich hop hdn hop cua hop chit dang bt

duoc 1am Am bang chét pha lodng tro dang 16ng. Theo mot s6 phwong 4n, vién nén dugc
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boc hoic dugce tao rinh va dugc bao ché dé tao ra giai phong cham hoic duogc kiém soat
cho thanh phan hoat tinh dugc chta trong d6. T4t ca cac ché phim dé dung qua duodng
miéng nén & dang lidu luong thich hop dé viéc dung ndy. Vién nang 16ng khit c6 thé
chira thanh phan hoat tinh trong hdn hop v6i chét don nhu lactoza, chat két dinh nhu
tinh bot, va/hodc chit lam tron nhu bot tan hodc magie stearat va, tuy vy, chét 1am én
dinh. Trong vién nang mé&m, hop chét hoat tinh dwoc hoa tan hoic tao huyén phu trong
chit 16ng thich hop, nhu dau béo, parafin 16ng, hodc polyetylen glycol 16ng. Theo mdt
sd phuong 4n, chét 1am én dinh dugc bd sung. Loi bao dudng duoc cung cép véi 16p
bao thich hgp. Nhim muc dich ndy, dung dich dudng dam dic c6 thé duoc st dung, cé
thé tiry y chira gom arabic, bot tan, polyvinyl pyrolidon, gel carbopol, polyetylen glycol,
va/hodc titan dioxit, dung dich son mai, va dung mdi hodc hdn hop dung méi hitu co
thich hop. Chat nhudm hoic chit mau c6 thé duoc bd sung vao vién nén hodc 16p phu
vién bao duong dé nhén biét hodc dic trung cac td hop liéu luong khéc nhau cia hop

chét hoat tinh.

Theo mét s6 phwong 4n, dugc phim dugc bao ché dé dung ngoai duong ti€u hoa
béng cach tiém, vi du, bf?mg cach tiém tinh mach nhanh hoéc truyén lién tuc. Ché phém
ding dé tiém c6 thé dugc trinh bay & dang don vi liéu lwong, vi du, trong 6ng thubc tiém
hoic trong vt chira nhiéu lidu, v6i chét bao quan duogc bd sung. Dugc phim c6 thé c¢6
céc dang nhu hén dich, dung dich hodc nhii twong trong chit dan thube dang dau hoic
chtra nudc, va c6 thé chira chét phéi tron nhu chit tao huyén phu, chét lam 6n dinh
va/hodc chit phén tan. Dugc phém c6 thé dugce trinh bay trong vat chira lidu don vi hodc
vat chira nhiéu lidu, vi du, dng thubc tiém va éng nho bit kin, va c6 thé duge bao quan
& dang bot hodc trong didu kién déng kho (1am kho lanh) chi cin bd sung chit mang
16ng vo tring, vi du, nudc mudi hodc nude khong chtra pyrogen vo trung, ngay trudc
khi st dung. Dung dich tiém va hon dich ding ngay c6 thé duoc didu ché tir loai bot, hat
va vién nén vo trung néu trén.

Dugc phdm dé dung ngoai dudng tiéu hoa bao g6m dung dich tiém v6 trung (dang
dau) chtra nude va khong chtra nudce chira hop chat hoat tinh ¢6 thé chtra chit chdng oxy
héa, dung dich dém, chat kim khuédn va chét tan khién cho ché pham déng truong véi
méu ctia dbi twong nhan duge dy dinh; va hdn dich vo tring chita nude va khong chira

nude c6 thé bao g0m chit tao huyén phu va chét 1am dic. Dung méi hoic chit din thude

-63-



38813

wa m& thich hop bao gdbm dau béo nhu dau vimg, hoic este cia axit béo téng hop, nhu
etyl oleat hodc triglyxerit, hodc liposom. Hon dich tiém chira nuéc c6 thé chtra cac chat
13m taing d6 nhét ctia hdn dich, nhu natri carboxymetyl xenluloza, sorbitol, hozc dextran.
Tuy v, hdn dich ndy con c6 thé chira chit 1am én dinh thich hop hodc cac chit l1am ting

d6 hoa tan ctia hop chit dé cho phép diéu ché cac dung dich ddm dic & mirc d6 cao.

Dugc phdm ciing c6 thé dugc bao ché & dang ché pham tiém. Cac dugc phim tac
dong 1au dai nay cé thé duoc dung bang cach cdy (vi du dudi da hodc trong co) hodc
bang cach tiém trong co. Vi thé, vi du, hop chat c6 thé dugc phdi tron vai vat liéu polyme
hodc vét liéu ky nudce thich hop (vi du, & dang nhii tuong trong dau chép nhan dugc)

hodc nhua trao doi ion, hodc & dang dan xuat tan it, vi du, & dang mudi tan it.

bé dung trong ma hodc dudi ludi, duge pham co thé cd dang vién nén, vién ngdm
hinh thoi, vién ngam, hodc gel dugc phéi tron theo cach thong thudng. Duge phdm nay
c¢6 thé chira thanh phan hoat tinh trong bazo duoc wu tién nhu sucroza va acaxia hodc

tragacanth.

Dugc phim ciing c6 thé dugc bao ché trong ché pham ding trong tryc trang nhur
thudc dan hodc thudc thut bi tiéu, vi du, chira bazo thude dan thong thuong nhu bo

cacao, polyetylen glycol, hodc céac glyxerit khac.

Duogc phém 6 thé duge dung khu tri, tirc 12 dung khong toan than. Qua trinh
ding nay bao gdm budc ap dung hop chét theo sang ché tir bén ngoai vao bidu bi hozic
khoang miéng va nhé giot hop chit nay vao tai, mit va miii, sao cho hop chét nay khong
di vao dong mau mot cach dang ké. Nguoce lai, ding toan than chi viéc ding qua duong

miéng, trong tinh mach, trong mang bung va trong co.

Dugc phim thich hop dé dung khu trii bao gdm dugce pham dang 16ng hoic bén
16ng thich hop dé thim qua da dén vi tri viém nhu gel, dau xoa bop, thubc boi ngoai da,
kem, thuéc md hodc cao déan, va thubec nhé thich hop dé dung cho mat, tai hodc mii.
Thanh phan hoat tinh c¢6 thé chira, dé ding khu trd, dugc phdm véi lugng nam trong
khoang tir 0,001% dén 10% trong luong/trong lwong, vi du, nam trong khoang tir 1%

dén 2% trong luong.

Duoc phdm dé ding bing cach xong hit thudng dugc phan phdi tir khi cu bom,

tui duoc nén dng phun hodc cac céng cu thuan tién khac dé phan phbi tia phun dang sol
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khi. Cac tii dugc nén co thd chra chat nd ddy thich hop nhu diclodiflometan,
tricloflometan, diclotetrafloetan, cacbon dioxit hodc khi thich hop khéc. Trong truong
hop sol khi dugc nén, don Vi lidu luong co thé dugc xac dinh bang cach bd tri van dé
phan phéi luong duge do. Theo cach khac, dé ding bang cach xong hit hodc bom, dugc
pham c6 thé c6 dang ché pham bot kho, vi dy, hon hop bot cia hop chét va bazo bot
thich hop nhu lactoza hofc tinh bot. Ché phim dang bot c6 thé c6 mit & dang don vi
lidu lugng, vi du, trong vién nang, hop chira, gelatin hodc bao bi xép ma tir d6 bot c6 thé

duoc dung v6i su hd tro cia dung cu x6ng hit hogc khi cu bom.

Nén hiéu ring, ngoai cac thanh phan néu trén mot cach cu thé, hop chét va ché
pham dugc mo ta trong ban mo td nay co thé bao gbdm cac chét khac trong linh vuc nay
thudng quan tam dén loai ché phim dang quan tdm, vi duy, ché phdm thich hop dé dung

qua duong miéng cé thé bao gdm chit tao huong vi.
Phuong phap dung lidu va ché do diéu tri

Theo mot phuong 4n, hop chit dugc mé ta trong ban md ta ndy, hodc mudi duoc
dung cta ching, duoc sir dung d8 bao ché thudc dé diéu tri bénh hodc tinh trang bénh &
dong vat c6 vi ¢6 loi tir viée e ché qua trinh phién ma POL1. Phwong phap didu tri
bénh hoic tinh trang bénh bét ky duoc mo ta trong ban mo ta nay o dong vét c6 vu cd
nhu cau didu tri, bao gdm viéc cho dong vat c6 vl nay dung dugce pham chira it nhét mot
hop chét dugc mo ta trong ban mo ta nay hoac mudi duoc dung, chét chuyén hoa hoat
tinh, tién duoc chit, hoic solvat dugc dung cia chiing, véi lugng co tac dung diéu tri

bénh.

Theo mdt sé phuong én, séng ché md ta phuong phép diéu tri tinh trang bénh lién
quan dén sy phién ma polymeraza I, bao gdm: budc cho bénh nhan ¢6 nhu ciu dung
lwong hitu hiéu ctia hop chét theo séng ché. Theo mot phuong 4n khac, sang ché md ta
phuong phap tc ché su phién ma polymeraza I: bao gom bude cho enzym nay tiép xuc
v6i hop chét theo sang ché. Theo mdt phuong an khac, sang ché mo ta phuong phép tc
ché su phién ma polymeraza I bao gdm buéc cho dbi twong dung hop chét tht nhat ma

dugc chuyén hoa in vivo thanh hop chit theo séng ché.

“Tinh trang bénh lién quan dén su phién ma polymeraza I’ bao gém 161 loan va
bénh trong do6 viéc uc ché su phién ma polymeraza I tao ra loi ich tri liéu, nhu bénh ung

thu, di tmg/suyén, bénh va tinh trang bénh cta hé mién dich, viém, bénh va tinh trang
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bénh ctia hé than kinh trung vong (CNS), bénh tim mach, nhiém virut, bénh da liéu, va
bénh va tinh trang bénh li€n quan dén su tao mach khong kiém soat, va cdc bénh tuong
tu. Khi céc thuat ngir chung dugc sit dung trong ban mo ta nay dé md ta tinh trang bénh
lién quan dén sy phién ma polymeraza I, nén hiéu ring ccs tinh trang bénh dugc md ta
cu thé hon trong céc tai liéu huong dan chén doan khic nhau va céc tai liéu khéc cling

dugc bao gom trong pham vi cla sang che.

Thuit ngit “bénh ung thu,” nhu dugc sit dung trong ban mo ta nay dé chi su ting
truong bét thuong cla té bao, c6 xu hudéng ting sinh theo cach khong kiém soét dugc
va, trong mot s6 truong hop, di can (xdm 14n). Céc loai bénh ung thu bao gdm, nhung
khong bi gidi han 6, khéi u rén (nhu khéi u bang quang, bung, ndo, vii, ndi mac tir cung,
tim, than, phbi, mo6 bach huyét (u lympho), khéi u budng trimg, tuyén tuy hodc tuyén
néi tiét khac (tuyén giap), tuyén tién liét, da (u melanin) hodc u huyét hoc (nhu bénh
bach cﬁu). Xem, Ding X Z et al., Anticancer Drugs. 2005 June; 16(5):467-73. Review;
Chen X et al., Clin Cancer Res. 2004 Oct. 1; 10(19):6703-9, mdi tai lidu déu duoc két

hop toan bd vao day bang cach vién dan.

Vi dy, nén hiéu réng viéc diéu tri bénh ung thu bao g@)m diu tri tit ca su tao u,
khong lién quan dén su xuét hién md bénh hoc clia ching. Cu thé, bénh ung thu c6 thé
dugc diéu tri bao gf“)m, nhung khong bi gidi han ¢, bénh ung thu cua mau, bao gém
chting xo tiy, bénh bach cdu (bao gébm bénh bach cAu tuy xuong cip tinh, bénh bach
cdu tiy xuong man tinh, bénh bach cau lympho bao cép tinh, bénh bach cau lympho bao
man tinh), bénh ung thu da, bao gbm u melanin, caxinom té bao ddy, va caxinom té bao
vy, xuong, gan, phdi (bao gbm u phodi té bao nho, ung thu phdi t€ bao khong nho va
bénh ung thu vach phé nang), ndo, vu, tuyén tién liét, thanh quan, tui mat, tuyén tuy,
truc trang, 6ng mat, tuyén can giap, tuyén gip, thuong thin, mod than kinh, bang quang,
14 lach, dau va cd, bao gém ham, miéng, va miii, két trang, da day, tinh hoan, thuc quan,
to cung, cb tir cung va am hd, dai truc trang, cuéng phéi, 6ng mat, bang quang, thén,
budng tring, tuyén tuy, da u tiy, u lympho, caxinom té bao day, caxinom té bao vy &
ca dang loét va u nht, sarcoma xuong, sarcoma Ewing, sarcoma té bao md luéi, u tiy,
u té bao khéng 15, u té bao dao, u lympho bao va bach cau hat cép tinh va man tinh, u té
bao téc, u tuyén, ting sén, caxinom tuy séng, u tiy thuong thén, budu than kinh niém

mac, budu hach than kinh ruét, u than kinh gidc mac ting san, u tap tinh marfanoit, u
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Wilm, u tinh hoan, u budng trimg, u mém co tron, loan san ¢d tir cung va caxinom in
situ, u nguyén bao than kinh, u nguyén bao vong mac, hdi chimg loan san tiy, u s dang
nim, ung thu md lién két, u bao hinh sao, u lympho khéng phai Hodgkin, sarcoma
Kaposi, sarcoma tao xuong va sarcoma khac, ching tdng canxi méu 4c tinh, da hong
cdu nguyén phat, ung thu tuyén, u nguyén bao than kinh dém da hinh, u than kinh dém,

u lympho, caxinom bi€u bi, va cic caxinom va sarcoma khac.

Céac khéi u lanh tinh cling ¢6 thé duge diéu tri bang hop chét theo sang ché va
bao gém, nhung khong bi gidi han &, u méu, u tuyén té bao gan, u mau thé hang, ting
sén ndt 1anh tinh, u than kinh thinh giac, u sgi than kinh, u tuyén 6ng mat, u nang 6ng
mat, u xo, u dudi da, u mém co tron, u trung biéu mo, u qudi, u niém, tdng san dang ndt
tai tao, u niéu dao, u hat nhiém khuén, va cc dang tuong tu, va céc tinh trang u mé thira
nhu héi ching Peutz-Jeghers (PJS), bénh Cowden, hdi ching Bannayan-Riley-
Ruvalcaba (BRRS), hdi ching Proteus, bénh Lhermitte-Duclos va bénh xo cung cu

(TSC).

Hop chét theo sang ché ciing co thé duge sir dung dé diéu tri su ting sinh bat
thuong cua té bao do cac thuong tén cho md co thé trong khi phau thuat. Cac thwong
tén c6 thé phat sinh do cac quy trinh phiu thuat khdc nhau nhu phau thuat khép, phau
thudt bung, va hinh thanh seo 16i. Bénh tao ra méd xo bao gém bénh tran khi. Réi loan
chuyén dong lap lai ¢6 thé dugc didu tri bing cach sit dung sang ché bao gbm hoi ching

ong co tay.

Hop chét theo sang ché ciing hitu dung trong viéc ngin nglra chimg téi phat hep
1a viéc kiém soat sy tang sinh khong mong mudn cua té bao binh thuong trong hé mach

trong dap ing véi viéc dua céc stent vao trong qué trinh diéu tri bénh & hé mach.

Céc dép Ung tang sinh lién quan dén viéc cdy ghép co quan ma c6 thé duge diéu
tri bang cach sir dung chét e ché phién ma Pol I theo sang ché bao gdm céc dép tng
tang sinh gop phén thai loai co quan ¢6 thé c¢6 hodc cac bién ching co lién quan. Cu thé
13, céc dép ung ting sinh nay c6 thé xuét hién trong khi cdy ghép tim, phdi, gan, than,

va cac co quan hodc hé co quan khéac trong co thé.

Hop chit theo sang ché ciing hiru dung dé diéu tri chung hinh thanh mach bét
thudng bao gdm bénh thip khép di kém chimg hinh thanh mach bét thudng, chimg phu

ndo va thuong ton lién quan dén sy tai twdi mau cuc b, chimg thiéu mau cuc bd ¢ vo
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ndo, ting san budng trimg va nhidu mach mau budng trimg, (hodi ching budng tring c6
vach), bénh lac ndi mac tir cung, bénh Véy nén, bénh vong mac do dai thdo duong, va
bénh hinh thanh mach trong mat khac nhu bénh vong mac & tré sinh non (md xo sau
thuy tinh thé), thodi hda vong mac, thai loai manh ghép gidc mac, bénh tang nhan ap tao
mach mai, hoi chiing Oster Webber, tao mach méi ¢ vong mac/mang mach va tao mach
mdi & gidc mac, bénh Best, can thi, bénh & hdc mit, bénh Stargart, bénh Pagets, nghén
tinh mach, ngh&n dong mach, bénh thiéu mau do héng cAu ludi 1iém, sarcoit, bénh giang
mai, bénh tic nghén dong mach canh dang u mang gia soi chun, viém mang mach
nho/dyc thuy tinh thé man tinh, nhiém tring lao, bénh Lyme, bénh luput ban dé hé thdng,
bénh vong mac & tré sinh non, bénh Eales, bénh vong mac do dai thdo duong, thodi hda
vong mac, bénh Bechets, 1ay nhiém gy viém véng mac hodc viém mang mach, dugc
coi 12 bénh histoplastome ¢ mat, viém mang bd dao, bong vong mac man tinh, hdi ching
siéu nhét, bénh toxoplasma, chin thuong va céc bién chiing sau khi didu tri bang laze,
bénh lién quan dén bénh do da (tao mach méi & goc), bénh do su ting sinh bat thuong
ctia mach sgi hodc mo xo gdy ra bao gdm tét ca cic dang dich kinh ting sinh, viém giac
mac di tng, viém két gidc mac ving ria trén, bénh khd gidc mac mdng mat, viém tuyén
1€, trig ca do, viém két mac c6 bong, bénh vong mac do déi thio duong, bénh vong
mac ¢ tré sinh non, thai loai manh ghép giac mac, bénh loét Mooren, thodi héa ria
Terrien, troc 16p sung day & ria, viém da khép, bénh sarcoit Wegener, viém mang ciing,
rach gidc mac hinh nan hoa dang pemphigus, tdng nhan 4p tao mach mdgi va md xo sau
thay tinh thé, bénh giang mai, nhiém khuan lao, thoai héa lipit, chdy da héa hoc, 1oét do
vi khuén, loét do ndm, nhiém mun rdp don hinh, nhiém mun rop zona, nhiém protozoan,
va sarcoma Kaposi, bénh Alzheimer, bénh Parkinson bénh xo cling teo co mot bén
(ALS), chiing dong kinh, co gidt, bénh Huntington, bénh polyglutamin, chan thuong so
ndo, dot quy do thiéu mau cuc bd va dot quy do xuét huyét, thiéu mau n3o cuc bo hodc
bénh thodi héa than kinh, bao gdm bénh thodi héa than kinh dugc diéu khién boi sy chét
té bao theo chuwong trinh, do chén thuong, chimg giam oxy huyét cép tinh, chtng thiéu

mau cuc bo hodc gay doc than kinh do bot ngot gay ra.

Vi du, nén hiéu rang viéc diéu tri bénh viém bao gdm, nhung khong bi gidi han
&, viém tuy cap tinh, viém tuy man tinh, suyén, di tng, bénh phoi tac nghén man tinh,

hoi ching suy hd hap ting nang & nguoi [6n va cac bénh viém man tinh lién quan dén

-68-



38813

su tao mach khong kiém soat, bénh viém rudt nhu bénh Crohn va bénh viém loét dai

trang, bénh vy nén, u mo hat nho, va bénh thap khép, u hat, va r6i loan u hat da hé.

Vi du, nén hiéu réng, Vi€ diéu tri bénh tu mién bao géln, nhung khong bi giéi
han &, viém cau thén, bénh thép khép, bénh luput ban do hé théng, bénh x0 cing bi,
viém giap man tinh, bénh Grave, viém da day tu mién, bénh dai thao dudng, chimg thiéu
mau tan huyét ty mién, giam bach cAu trung tinh tu mién, giam tidu cAu, bénh viém da
co dia, viém gan hoat tinh man tinh, bénh nhuoc co, bénh da xo ctiing, bénh viém rudt,
bénh viém loét dai trang, bénh Crohn, bénh vay nén, bénh vat chi khing manh ghép,

bénh da xo cing, hodc hoi chirng Sjoegren.

Trong cac phuong an khéc, dugc phim chira (c4c) hop chit dugc mo ta trong ban
mo ta nay dugc dung dé diéu tri phong ngtra va/hodc didu tri bénh. Trong mot s6 tng
dung didu tri bénh nhét dinh, dwoc phim dugc ding cho bénh nhan da méc bénh hoic
tinh trang bénh, véi luong du dé ciru chira hoic it nhét 13 ngin chin mot phﬁn it nhét
mét trong cac triéu ching clia bénh hoic tinh trang bénh. Luong hitu hiéu dé str dung
nhu vay phu thudc vao muc do nghiém trong va tién trinh ctia bénh hodc tinh trang bénh,
liéu phap trude do, tinh trang suc khoe cua bénh nhan, cAn ning, va dap img voi thudc,
va quyét dinh ctia bac si diéu tri. Luwong c6 tac dung diéu tri bénh tuy y dugc xac dinh
bang phuong phép bao gbm, nhung khong bi gidi han ¢, gia tang lidu lugng va/hodc thir

nghiém 1am sang xac dinh li€u.

Trong cac ung dung ph(‘)ng bénh, dugc pham chira hop chit dugc mo ta trong ban
md ta ndy dugc dung cho bénh nhan man cam hodc ¢6 nguy co méc bénh, rbi loan hodc
tinh trang bénh cu thé. Luong nhu vay dugc xéac dinh 12 “luong hodc liéu hitu hiéu cho
tac dung phong bénh”. Khi st dung, cac lugng chinh xac ciing phu thudc vao tinh trang
strc khoe cta bénh nhén, cin ndng, va cac yéu t6 twong tu. Khi duge sir dung cho bénh
nhan, luvong hitu hiéu dé st dung nhu vy phu thudc vao mue dd nghiém trong va tién
trinh ctia bénh, rdi loan hodc tinh trang bénh, liéu phap trude do, tinh trang stc khde cua
bénh nhéan va dap ung véi thudc, va quyét dinh cuda bac si diéu tri. Theo mot khia canh,
viéc diéu tri phong nglra bao gdm budc cho dong vt c6 vu, trude d6 da co it nhat mot
triéu chirng cua bénh dugc didu tri va hién tai da thuyén giam, dung duoc phém chura
hop chit dugc mé ta trong ban mo ta nay, hoac mudi dugc dung cta nd, dé ngan chin

triéu chirng cua bénh hodc tinh trang bénh nay tai phat.
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Theo mdt s& phuong an nhit dinh trong d6 tinh trang bénh ciia bénh nhan khong
cai thién, dya trén su thén trong cia béac si, viéc dung hop chét 13 dung lau dai, tic 14,
trong mot khoang thoi gian kéo dai, bao gbm trong subt quang doi con lai ctia bénh nhan
dé cai thién hoidc kiém so4t hodc han ché cac tridu chimg ctia bénh hoic tinh trang bénh

cua bénh nhan.

Theo mot ) phuong an nhét dinh trong d6 tinh trang ctia bénh nhan c6 cai thién,
liéu luong thudc duge dung duge 1am gidm tam thoi hodc dirng tam thoi trong mot
khoang thoi gian nhit dinh (tic 13, “thoi gian nglng thudc”). Trong cac phuong 4n cu
thé, do dai thoi gian nging thudc 1a tir 2 ngay dén 1 nim, bao gdm, chi nham vi duy, 2
ngdy, 3 ngay, 4 ngay, 5 ngdy, 6 ngdy, 7 ngay, 10 ngay, 12 ngay, 15 ngay, 20 ngay, 28
ngay, hoac nhiu hon 28 ngdy. Viéc giam liéu lwong trong thoi gian ngling thude 13, chi
nhim vi du, tir 10% dén 100%, bao gdm chi nham vi du, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, va 100%.

Khi c6 su cai thién tinh trang bénh ctia bénh nhan, lidu duy tri dugc ding néu
can. Sau do, trong c4c phuong an cu thé, liéu lugng hodc tAn suét dung, hodc ca hai,
dugc lam gidm, nhu chitc néng cla tri€u ching, dén muc do ma tai d6 bénh, 161 loan
hodc tinh trang bénh da cai thién dugc duy tri. Tuy nhién, theo mét ) phuong an nhét
dinh, bénh nhan yéu cau diéu tri ngit quing trong thoi gian dai dua trén su tai phat bét
ky cua triéu ching.

Luong chit duoc néu twong ng v6i mot lugng thay d6i phu thudc vao cac yéu
t& nhu hop chét cu thé, tinh trang bénh va mrc d§ nghiém trong cta bénh, dac diém
nhén dang (vi dy, can ndng, gidi tinh) cua dbi tugng hodc vat chu can diéu tri, nhung,
tuy nhién dugc xac dinh theo cac tinh hudng cu thé trong trudong hop nay, bao gdm, vi
du, chit ddc hiéu dugc dung, duong dung, tinh trang bénh dugc diéu tri, va dbi tuong

hodc vat chu dugc dicu tri.

Tuy nhién, nhin chung, liéu lvgng duoc sit dung dé diéu tri cho nguoi 16n thuong
nam trong khoang tir 0,0l mg dén 5000 mg mdi ngay. Theo mot khia canh, lidu luong
duoc st dung dé didu tri cho ngudi 16n ndm trong khoang tir 1 mg dén khoang 1000 mg
mdi ngay. Theo mot phwong 4n, lidu lwong duoc mong mubn thudng c6 mit & dang lidu
duy nhét hoaé & céc lidu chia nhé dung ddng thoi hodc & cac khoang cach thich hop, vi

du nhu hai, ba, bon lidu nhé hoic liéu nhoé hon nita mdi ngay.
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Theo mot phuong an, lidu lugng hing ngay thich hop cho hop chét dugc mod ta
trong ban mo ta nay, hodc mubi dugce dung clia n6, ndm trong khoang tir 0,01 dén khoang
50 mg/kg trong mdi trong luong co thé. Theo mot sd phuong 4n, lidu lwgng hing ngay
hoic luong c6 hoat tinh & dang lidu luong thép hon hodc cao hon céc khoang dugc chi
dinh & day, dua trén mot s6 yéu t6 bién ddi dbi véi ché do diéu tri riéng ré. Trong cac
phuong an khéc, lidu lugng hang ngay va don vi lidu lugng duoc thay dbi phu thudc vao
mot sb yéu t4 bién dbi bao gém, nhung khong bi gidi han &, hoat tinh ctia hop chét duoc
st dung, bénh hodc tinh trang bénh cAn duoc diéu tri, cach thuc dung, cac yéu clu cla
dbi tuong cu thé, mtrc do nghiém trong ctia bénh hoic tinh trang bénh duoc diéu tri, va

quyét dinh ctia bac si.

Do doc va hidu qua diéu tri bénh ctia ché do didu tri bénh nay dugc x4c dinh bing
cac quy trinh dugc tiéu chudn trong méi trudng nudi ciy té bao hodc dong vat thi
nghiém, bao gbm, nhung khong bi giéi han &, viéc xac dinh LDso va EDso. Ty 1€ lidu
lugng gifta hiéu qua gdy doc va hiéu qua diéu tri bénh 14 chi sb diéu tri bénh va dugce
biéu hién dudi dang ty 1¢ gitta LDso va EDso. Theo mot s& phuong 4n nhét dinh, dit liéu
thu duoc tir thir nghiém nudi cdy té bao va nghién ciru & dong vat duge st dung dé phéi
tron khoang lidu lugng hing ngay cho tac dung diéu tri bénh va/hoic lwong don vi lidu
lugng cho tac dung diéu tri bénh dé sir dung & dong vat c6 v, bao gém nguoi. Theo mot
s6 phuong 4n, lugng lidu lvong hing ngay ciia hop chit dugc mé ta trong ban mo ta nay
nam trong khoang cac ndng d6 tudn hoan bao gdm EDso v6i d§ doc tb1 thiéu. Theo mot
sé phuong an nhat dinh, khoang liéu lwong hang ngay va/hoic lugng don vi lidu luong
thay d6i trong khodng nay phu thudc vao dang lidu lugng duoc st dung va duong dung

dugce st dung.

Trong khia canh bat ky trong s6 céc khia canh néu trén la cdc phuong an khac
trong d6 lugng hiru hidu ctia hop chét dugc md ta trong ban md ta nay, hodc mudi dugc
dung ctia n6, dugc: (a) dung toan than cho dong vat c6 vi; va/hodc (b) dung qua duong
miéng cho dong vat c6 vii; va/hodc (¢) dung qua tinh mach cho dong vét c6 vu; va/hoac
(d) dung bang céch tiém vao &(f)ng vat ¢6 vi; va/hodc (e) dung khu tri cho dong vat ¢

vi; va/hodc (f) dung khong toan than hodc cuc bd cho dong vat ¢ vu.

Trong khia canh bét ky trong s6 céc khia canh néu trén la céc phuong an khic

bao gdm viée ding don 1é lwong hitu hiéu ciia hop chét, bao gdm cac phuong an khéc
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trong do (i) hop chit dugc dung mot 14n mét ngdy; hogc (ii) hop chit dugc dung cho

dong vat cé vu nhiéu 1an trong khoang mot ngay.

Trong khia canh bt ky trong s6 cac khia canh néu trén 1a cac phuong 4n khac
bao gbdm viéc dung nhiéu 14n lugng hitu hidu ctia hop chit, bao gdbm céc phuong an khac
trong d6 (i) hop chét dugc dung lién tuc hodc ngit quang: nhu trong lidu duy nhét; (ii)
thoi gian gifta cac lan dung 12 mdi 6 gio; (iii) hop chit dugce dung cho dong vat c6 va
mdi 8 gid; (iv) hop chit duoc dung cho dong vat c6 vt mdi 12 giv; (v) hop chét duoc
dung cho dong vat ¢6 vii mdi 24 gio. Theo cac phuong dn khic hodc thay thé, phuong
phéap nay bao gém thoi gian ngimg thude, trong d6 viéc dung hop chét duoc dimg tam
thoi hodc lidu lugng hop chét duoc dung dugc 1am giam tam thoi; & cudi thoi gian ngung
thudc, viéc dung liéu hop chét duoc khoi phuc. Theo mot phuong &n, dd dai thoi gian

ngimg thudc thay d6i tir 2 ngay dén 1 nim.

Trong mdt sd truong hop, thich hop 1a dung it nhit mot hop chéit duge mo ta
trong ban mo ta nay, hodc mudi duge dung ctia ching, két hop v6i mot hodc nhiéu chét
diéu tri bénh khéac. Theo mot ) phuong an nhét dinh, duoc phém con chira mot hodc

nhiu chét chdng ung thu.

Theo mot phuong 4n, hidu qua diéu tri bénh ctia mot trong cac hop chét dugc mo
ta trong ban mo td nay dugc ting cuong bang cach dung chét bd tro (tirc 13, ban than
chét bd tro ndy c6 loi ich trj lidu tdi thidu, nhung két hop véi chat diéu tri bénh khac,
tdng thé loi ich tri liéu cho bénh nhan dugc ting cudng). Hodc, theo mot s6 phuong 4n,
loi ich ma bénh nhan c6 duoc dugc gia ting bing cach dung mot trong cac hop chét
dugce mo ta trong ban md t4 nay vi mot chét khac (con bao gém ché do diéu tri bénh)

cling c6 loi ich tri lidu.

Nhidu chét diéu tri bénh khac nhau c6 thé c6 tac dung diéu tri bénh cong hop
hodc tac dung didu tri bénh hiép dong v&i hop chét theo sang ché. Céc liéu phap két hop
bao gém mot hodc nhiéu hop chét theo sang ché véi mot hodc nhiéu chit diéu tri bénh
khac c6 thé dugc st dung, vi du, dé: (1) ting cudng (céc) hiéu qua diéu tri bénh ctia mot
hogc nhiu hop chét theo sang ché va/hoic mdt hodc nhiéu chét diéu tri bénh khac; (2)
[am giam téc dung phu dugc bidu hién béi mot hogc nhidu hop chat theo sing ché
va/hosic mdt hogic nhidu chat didu tri bénh khéc; va/hodc (3) 1am giam liéu lugng hiéu

qua cua mdt hodc nhiéu hop chat theo sang ché va/hodc mot hodc nhiéu chat dicu tri
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bénh khéc. Luuy rang, lidu phép két hop duoc du dinh bao gbm khi cac chit dugc dung
trude hodc sau mot chit khac (liéu phap tudn tu) cling nhu khi cac chit dugc dung &
cung thoi diém.

Céc vi du vé cac chét didu tri bénh nhu viy ma c6 thé duge sir dung két hop voi
hop chét theo sang ché bao gdm, nhung khong bi giéi han &, chét chdng tang sinh té
bao, chat chéng ung thu, chét alkyl hoa, chat khang sinh, chét chéng chuyén hoa, chat

hormon, chit thu dugc tir thuc vat, va sinh chét.

Chét chéng ting sinh té bao hitu ich khi két hop v6i hop chét theo sang ché bao
gdm, nhung khong bi giéi han &, retinoit axit va dan xuit cta no, 2-metoxyestradiol,
ANGIOSTATIN™ protein, ENDOSTATIN™ protein, suramin, squalamin, chét trc ché
mo cuia metaloproteinaza-I, chit tc ché mé cua metaloproteinaza-2, chét uc ché chat
hoat hoa plasminogen 1, chét trc ché chét hoat hoa plasminogen 2, chét e ché thu dugc
tir sun, paclitaxel, yéu t& huyét cau 4, protamin sulphat (clupein), dan xuét kitin duoc
sulphat hoa (dugc diéu ché tir vo cua hoang hau), phirc hop polysacarit peptidoglycan -
duoc sulphat héa (sp-pg), staurosporin, chét didu bién cia qué trinh chuyén hoa gian
bao, bao gdm vi du, chit tuong tu prolin axit ((l-azetidin-2-carboxylic (LACA),
xishydroxyprolin, d,1-3,4-dehydroprolin, thiaprolin, beta-aminopropionitril fumarat, 4-
propyl-5-(4-pyridinyl)-2(3H)-oxazolon, metotrexat, mitoxantron, heparin, interferon,
huyét thanh 2 macroglobulin, chimp-3, chymostatin, beta.-xyclodextrin tetradecasulfat,
eponemyxin; fumagillin, vang natri thiomalat, d-penixilamin (CDPT), huyét thanh beta-
1-khang colagenaza, alpha-2-khang plasmin, bisantren, lobenzarit dinatri, axit n-(2-
carboxyphenyl-4-cloanthronilic dinatri hodc “CCA”, thalidomit, steroit tao mach,
cargboxynaminolmidazol, chét trc ché metaloproteinaza nhu BB94. Céc chét chdng tao
mach khac c6 thé duoc str dung bao gdbm khéng thé, t&t hon 1a khang thé don dong khéng
céc yéu t6 phat trién tao mach nay: bFGF, aFGF, FGF-5, cac dang dbéng phan VEGEF,
VEGF-C, HGF/SF va Ang-1/Ang-2.

Chét e ché mTOR, PI3K, MEK, MAPK, PIM hogc ERK kinaza hitu ich khi két
hop véi hop chét sang ché. Cu thé 13, (R)-3-(2,3-Dihydroxypropyl)-6-flo-5-(2-flo-4-
iodophenylamino)-8-metylpyrido[2,3-d]pyrimidin-4,7(3 H,8 H)-dion hitu ich khi két hop
v6i hop chét theo sang ché. Chét irc ché Hedgehog kinaza hitu ich khi két hop véi hop
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chét theo sang ché. Chét tc ché proteasom, cu thé 12 bortezomib hitu ich khi két hop véi

hop chét theo sang ché.

Chét e ché NAE, chét ttc ché VPS34, Aurora kinaza, bao gdm chét @c ché
Aurora A, va chét trc ché EGFR (ca khang thé va chét e ché kinaza) hiru ich khi két

hop véi hop chit theo sang ché.

Chét alkyl hoa hitu ich khi két hop véi hop chit duge bdc 16 trong ban mé ta nay
bao gém, nhung khong bi gidi han &, biscloetylamin (nito mu tat, vi du clorambuxil,
xyclophosphamit, ifosfamit, mecxloretamin, melphalan, uraxil mu tat), aziridin (vi du
thiotepa), alkyl alkon sulfonat (vi du busulfan), nitrosoure (vi du carmustin, lomustin,
streptozoxin), chit alkyl héa khong phd bién (altretamin, dacarbazin, va procarbazin),
hop chét bach kim (carboplastin va xisplatin). Liéu phap két hop bao gém chét wc ché
polymeraza I va chét alkyl hoa duoc mong doi 13 ¢6 tac dung diéu tri bénh hiép dong
trong qua trinh didu tri bénh ung thu va lam giam tac dung phu lién quan dén céac chat

hoéa tri nay.

Céc vi dy vé chét khang sinh hitu ich khi két hop vdi hop chét dugc boc 16 trong
ban mb ta nay bao gdm, nhung khong bi giéi han &, anthraxyclin (vi du doxorubixin,
daunorubixin, epirubixin, idarubixin va anthraxendion), mitomyxin C, bleomyxin,
dactinomyxin, plicatomyxin. Cac chit khang sinh nay can thiép qua trinh sinh truéng

clia té bao bang cach hudng dich cac thanh phin té bao khac nhau.

Chit chdng chuyén hoa hiru ich khi két hop v6i hop chat duge boc 19 trong ban
mod ta ndy bao gdm, nhung khéng bi gi6i han 6, flouraxil (5-FU), floxuridin (5-FUdR),
metotrexat, leucovorin, hydroxyure, thioguanin (6-TG), mercaptopurin (6-MP),
xytarabin, pentostatin, fludarabin phosphat, cladribin (2-CDA), asparaginaza, va
gemxitabin. Liéu phap két hop bao gém hop chét dugc boc 16 trong ban mo t& nay va
chét chéng chuyén hoa dugec mong doi 1a c6 tac dung diéu tri bénh hiép déng dén bénh

ung thu va lam giam tac dung phu lién quan dén céc chét hoéa tri nay.

Chat hormon hitu ich khi két hop v6i hop chét duge b 1§ trong bén md ta nay
bao gdm estrogen téng hop (vi du dietylstibestrol), khang estrogen (vi du tamoxifen,
toremifen, fluoxymesterol va raloxifen), khang androgen (bicalutamit, nilutamit, va
flutamit), chit e ché aromataza (vi du, aminoglutethimit, anastrozol va tetrazol),

ketoconazol, goserelin axetat, leuprolit, megestrol axetat va mifepriston. Liéu phéap két
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hop bao gdm hop chét dugc boc 16 trong ban mé ta ndy va chat hormon dugc mong doi
1a 6 tac dung diéu tri bénh hiép ddng dén bénh ung thu va 1am giam tac dung phu lién

quan dén cac chat hoa tri nay.

Chét thu duge tir thuc vat hitu ich khi két hop véi hop chat duogc boc 16 trong ban
md td nay bao gém, nhung khong bi giéi han ¢, vinca alkaloit (vi du, vincristin,
vinblastin, vindesin, vinzolidin va vinorelbin), podophyllotoxin (vi dy, etoposit (VP-16)
va teniposit (VM-26)), taxan (vi du, paclitaxel va doxetaxel). Chét thu duoc tir thuc vat
thuong tac dong nhu cac chit chéng phan bao lién két v6i tubulin va trc ché sy phan
bao. Podophyllotoxin nhu etoposit dugc tin la can thi€p qua trinh tong hop ADN bang
cach tuong tac v6i topoisomeraza II, dan dén viéc phan chia chudi ADN. Liéu phap két
hop bao gém hop chit duoc boc 16 trong ban mo ta nay va chét thu duoc tir thuc vat
dwgc mong doi 12 ¢6 tac dung diéu tri bénh hiép dong dén bénh ung thu va lam gidm tac

dung phu lién quan dén cac chit héa tri nay

Trong truong hop bat ky, khong lién quan dén bénh, rdi loan hodc tinh trang bénh
duoc didu tri, tdng thé loi ich ma bénh nhén c¢6 dugc don gian 1a cong hop cua hai chit

diéu tri bénh hoidc bénh nhan c6 duge tac dung hiép d@)ng.

Trong céc phwong an khac, céc liéu lugng cho tac dung diu tri bénh khéc nhau
ctua hop chét dugc boc 10 trong ban mo ta nay dugc st dung dé phén phéi duoc phém
va/hodc trong ché do diéu tri khi hop chét dugc boc 16 trong ban mo ta nay dugc ding
két hop voi mot hodc nhiéu chit bd sung, nhu thudc cho tac dung diéu tri bénh bd sung,
chét bd tro hodic cac chét trong tw. Lidu luong cho tac dung diéu tri bénh cua thude va
céc chét khac dé sir dung trong ché do didu tri két hop tily ¥ dwoc xéc dinh bang cach
tuong tu véi cac ché do néu trén ddi voi chinh ban than cac hoat tinh. Hon nita, cac
phuong phdp ngan ngira/diéu tri dwgc mo ta trong ban md ta ndy bao gdm viéc sir dung
budc dung liéu theo nhip, tic 13, tao ra liéu luong thip hon, thudng xuyén hon dé giam
thidu tac dung phu gdy doc. Theo mét sé phuong an, ché do didu tri két hop bao gébm
ché d6 diéu tri trong d6 viéc dung hop chit dugc mo ta trong ban mo ta nay, hodc mubi
dugc dung cua no, dugce bat dau trude, trong, hodc sau khi diéu tri béng chét thtr hai
duoc mo ta trong ban md ta ndy, va tiép tuc cho dén thoi diém bét ky trong qua trinh
diéu tri bing chit thir hai hodc sau khi két thuc viéc didu tri bang chét thtt hai. Ché do

nay ciing bao gdm viéc diéu tri trong d6 hop chat dwgc mo ta trong ban mo ta nay, hodc
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mubi dugc dung cta chung, va chét thtr hai dugc st dung két hop duge dung déng thoi
hodic & céc thoi diém khac nhau va/hodc & cac khoang céch ting hodc giam trong giai
doan didu tri. Viéc didu tri két hop con bao gdm viéc diéu tri theo giai doan ma bét dau

va két thiic & cac thoi diém khac nhau dé hd trg viéc quan ly 1am sang & bénh nhan.

Nén hiéu ring ché do liéu lugng dé diéu tri, ngan nglra, hodc cai thién (c4c) tinh
trang bénh dang can lam thuyén giam, dugc cai bién theo cac yéu td khac nhau (vi du
bénh, ri loan hodc tinh trang bénh ma déi twong méc phai; do tudi, can ning, gidi tinh,
ché d6 #n, va tinh trang y té & dbi tuong). Vi thé, trong mot sb truong hop, ché dd lidu
lugng thuc té dﬁgc sir dung thay dbi va, theo mot s6 phwong 4n, thu dugc tir cac ché do

liéu lugng néu & day.

Dbi véi cac lieu phap két hop duge mo ta trong ban md ta nay, lidu lwong cua
hop chét cing dung thay d6i phu thudc vao loai thubc cung duge st dung, thudc cu thé
duoc st dung, bénh hogc tinh trang bénh dugc diéu tri va v.v.. Theo céc phuong an khac,
khi cung dung v&i mot hodc nhidu chat diéu tri bénh khac, hop chét dugc néu trong ban
mb ta nay duge ding ddng thoi v6i mot hodc nhiéu chét diéu tri bénh khéc, hodc tudn

tu.

Trong li€u phap két hop, chat diéu tri bénh phirc (mdt trong sb chung 12 mot trong
sb cac hop chit dugc mé ta trong ban mo ta nay) dung theo thir tu bét ky hodc tham chi
ddng thoi. Néu dung ddng thoi, chét diéu tri bénh phuc, chi nhim vi du, dwgc cung cép
duéi dang don 18, thong nhét, hodc & dang phitc (vi du, & dang vién tron duy nhét hoic

& dang hai vién tron riéng r€).

Hop chit dugc mo ta trong ban md ta nay, hodc mudi dugc dung cua nd, cling
nhu céc liéu phap két hop, duge dung trudce, trong hodc sau khi xudt hién bénh hodc tinh
trang bénh, va thoi diém dung duogc pham chtra hop chét thay d6i. Vi thé, theo mot
phuong 4n, hop chit duoc md ta trong ban mo ta nay dugc st dung dudi dang phong
ngtra va dugc dung li€n tuc cho d6i twong c6 xu hudng phat trién tinh trang bénh hodc
bénh dé ngéﬁ nglra sw xuét hién ctia bénh hodc tinh trang bénh. Theo mot phuong an
khac, hop chat va ché phidm dugc dung cho dbi tugng trong hodc ngay khi co thé sau
khi triéu chirng khai phéat. Trong cac phuong an cu thé, hop chit dugc md ta trong ban
mo ta nay du¢c dung ngay khi cé thé sau khi bénh hodc tinh trang bénh khoi phat dugc

phit hién hogc nghi ngd, va trong mot khoang thoi gian di dai dé diéu tri bénh. Theo
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mot sb phuong an, do dai thoi gian cAn dé diéu tri thay dbi, va do dai didu tri duoc didu
chinh dé dap tng cac yéu cAu cy thé cla ting dbi twong. Vi du, trong cac phuong an cu
thé, hop chit dugc mo ta trong ban mo ta nay hodc ché phdm chtta hop chét dugc dung

trong it nhét 2 tudn, khoang 1 thang dén khoang 5 nam.

Theo mot sé phuong an, hop chit dugc md ta trong ban mo ta nay, hodc mudi
duoc dung cta no, dugce dung két hop véi liéu phap hoa hoc, liéu phap phong bé hormon,

liéu phap phong xa, khang thé don dong, hodc cac t6 hop cta chung.

Liéu phéap héa hoc bao gém viéc st dung mdt hodc nhiéu chét chéng ung thu.
Vi du thwe hién sang ché

Cac vi du sau dugc néu chi nhim muc dich minh hoa va khong lam gioi han pham
vi ciia yéu cau bao ho duge néu trong ban mo ta nay.

Sang ché dugc mo ta tbng quét, cling d& hiéu hon nho tham khao cac vi du sau
ma duoc néu biang cach minh hoa, va khong duoc du dinh lam giéi han sang ché, trir khi
duoc cu thé hoa.

Vi du 1: Téng hop mudi natri cta 2-(4-metyl-[1,4]diazepan-1-yl)-1,7.1 1b-triaza-
benzo[c]floren-6-Carboxylat (hop chit 1A)
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Buéc 1: Toéng hop axit metyl 2-(4-mety1—[1,4]diazepan-1—yl)-1,7,1 1b-
triazabenzo[c]floren-6-carboxylic va axit etyl 2-(4—mety1—[1,4]diazepan—l-yl)-1,7,11b-
triazabenzo[ c]floren-6-carboxylic.

Hdn dich chta 2,6-diclonicotinaldehyt (3,55g, 20,2mmol) va metyl
benzimidazol-2-axetat (3,82g, 20,1mmol, 1 dwong lugng) trong etanol (50mL) dugc bd
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sung N-metylhomopiperazin (4,66ml, 37,46mmol) va khudy hon hop ¢ nhiét do trong
phong trong 20 phut. Gia nhiét hdn hop phan tng dén nhiét d6 hdi luu trong 6 gio. Sau
@6 lam lanh hdn hop dén nhiét do -20°C va gom chét két tiia bang cach loc d€ tao ra san
phém thé hé thir nhét (2,61g). Co dich loc va nghién nhé phan cin vdi etyl axetat (50mL)
d8 tao ra thé hé thtr hai (1,58g). C6 dich loc va nghién nho phin can véi hon hop cla
metanol:nuée (20ml, 1:1 thé tich/thé tich) dé tao ra thé hé thit ba (748mg). Cac thé hé
da két hop chira hdn hop cua cac hop chit néu & d& muc (4,94¢g, 12,4mmol, 61%) va
duoc st dung ma khong tinh ché thém. LCMS: 98% (8,8:1 OMe:OEt), Rt 1,434 phut,
ESMS m/z 390,1 (M+H)" (Me este), Rt 1,575 phut, ESMS m/z 404,1 (M+H)" (Et este).

Buéc 2: Toéng hop mubi natri cua axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-

triazabenzo[c]floren-6-carboxylic (1A)

Gia nhiét hdn dich chira metyl va axit etyl 2-(4-metyl-[1 ,4]diazepan-1-yl)-
1,7,1 1b-triaza-benzo[c]floren-6-carboxylic (san phém két hop tr budc trén, 2,77g,
7,1mmol) va natri hydroxit (284mg, 14,2mmol, 2 duong lugng) trong hdn hop cua nudce
va 1,4-dioxan (30ml, 1:1 thé tich/th¢ tich) dén nhiét do 60°C trong 15 phut. Lam ngudi
hdn hop dén nhiét @6 trong phong va gom chit két taa. Rira cht rén bang axetonitril (2
x 10mL) v ete (2 x 10mL) va lam kho trong khong khi d& thu duoc hop chat néu & de
muc (2,61g, 6,6mmol, 92%) dudi dang chét rin mau vang. LCMS: 91%, Rt: 1,386 phut,
ESMS m/z 376,0 (M+H)".

Vi du 2: Téng hop isopropylamit cua axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,1lb-
triazabenzo[c]floren-6-carboxylic (hop chét 2A)

Khudy hdn hop cua mudi natri cla axit 2-(4—mety1-[1,4]diazepan-l-yl)-1,7,1 1b-
triazabenzo[c]floren-6-carboxylic (1A, 127mg, 0,32mmol), isopropylamin (28mg,
0,48mmol, 1,5 duong luong), l-[bis(dimetylamino)metylen]-1H-1,2,3—triazolo[4,5-
b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5 duong luong) va
diisopropyletylamin (62mg, 0,48mmol, 1,5 duong lugng) trong N,N-dimetylformamit
(6,4mL) & nhiét d0 trong phong trong 1 gio.
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R6t hdn hop phan tmg vao nuoc (20mL) va chiét bang cloroform (3 x 10mL).
Rira céc 16p hitu co da két hop bang dung dich amoni bdo hoa (2 x 2mL), nu6c (10mL)
va nuée mudi (10mL), 1am kho trén magie sulfat va 1am bay hoi. Nghién nhé phan cin
véi hexan (2mL) dé tao ra hop chit néu & d& muc (45mg, 0,108mmol, 34%) dudi dang

tinh thé ran mau vang.

LCMS: 92%. Rt: 1,886 phut, ESMS m/z 417,2 (M+H)". 'H NMR (300 MHz,
CDCls) 5 10,51 (4, J =74 Hz, 1H), 8,99 (d, J = 8,0 Hz, 1H), 8.63 (s, 1H), 7,98 (d, J =
9.0 Hz, 1H), 7,95 (d, J = 7,8 Hz, 1H), 7,57 (t, /= 7,2 Hz, 1H), 7.46 (. /= 7.2 Hz, 1H),
6.72 (d, J = 8,9 Hz, 1H), 4,43 (sex, J = 6,7 Hz, 1H), 4,25 — 4,00 (m, 2H), 4,00 — 3,75
(m, 2H), 3,05 — 2,83 (m, 2H), 2,74 — 5,59 (m, 2H), 2.45 (s, 3H), 2.30 — 2,10 (m, 2H),
1,44 (d, J= 6,6 Hz, 6H).

Vi du 3: Toéng hop (1-xyclopropyletyl)-amit clia axit 2-(4-metyl-[1,4]diazepan-1-yl)-
1,7,1 1b-triazabenzo[c]floren-6-carboxylic (hop chét 2B)

Khudy hon hop cua mudi natri clia axit 2-(4-metyl-[1,4]diazepan—1-y1)—1,7,1 1b-
triazabenzo[c]floren-6-carboxylic (1A, 127mg, 0,32mmol), 1-xyclopropyletylamin
(41mg, 0,48mmol, 1,5 duong luong), 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5
duong lugng) va diisopropyletylamin (62mg, 0,48mmol, 1,5 duong lugng) trong N,N-
dimetylformamit (6,4mL) O nhiét d trong phong trong 1 gio.

Ro6t hdn hop phan tmg vao nude (20mL) va chiét bang cloroform (3 x 10mL).
Rira céc 16p hitu co da két hop bang dung dich amoni bdo hoa (2 x 2mL), nude (10mL)
va nude mudi (10mL), lam kho trén magie sulfat va lam bay hoi. Tinh ché phan can
bang sdc ky cot silica gel rira giai béng cloroform:metanol (100:0>90:10) dé tao ra hop

chat néu & d& muc (10mg, 0,023mmol, 7%) dudi dang tinh thé rin mau vang nhat.

LCMS: 97%, Rt: 1,026 phat, ESMS m/z 443,1 (M+H)". 'H NMR (300 MHz,
CDCly) 5 10,59 (d, J= 8,0 Hz, 1H), 8,87 (d, J = 8,2 Hz, 1H), 8,61, 1H), 7,96 (d, J =
8.6 Hz, 1H), 7,94 (d, J= 8,6 Hz, 1H), 7,58 (t. J=7,5 Hz, 1H), 744 (¢ J=15 Hz, 1H),
6.71 (d, J= 8,8 Hz, 1H), 4,40 — 4,09 (m, 2H), 3,99 = 3,72 (m, 3H), 3,31 = 3,04 (m, 2H),
3,04 —2,78 (m, 2H), 2,61 (s, 3H), 2,52 - 2,28 (m, 2H), 1,46 (d, /= 6,6 Hz, 3H), 1,23 -
1,06 (m, 1H), 0,65 — 0,44 (m, 3H), 0,41 — 0,28 (m, 1H).
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Vi du 4: Tng hop xyclopropylamit cia axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (hop chét 2C)

Khuéy hdn hop cua mudi natri cua axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (1A, 127mg, 0,32mmol), xyclopropylamin (27mg,
0,48mmol, 1,5 dwong lugng), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5 duong luong) va
diisopropyletylamin (62mg, 0,48mmol, 1,5 duong lugng) trong N,N-dimetylformamit
(6,4mL) & nhiét do trong phong trong 1 gio.

R4t hdn hop phén ing vao nuée (20mL) va chiét bang cloroform (3 x 10mL).
Rira cac 16p hitu co da két hop bang dung dich amoni bdo hoa (4 x 2mL), nuée (10mL)
va nude mudi (10mL), 1am kho trén magie sulfat va lam bay hoi dé tao ra hop chat néu
& d& muc (25mg, 0,060mmol, 19%) dudi dang tinh thé rin mau vang. LCMS: 95%, Rt:
1,747 phat, ESMS m/z 415,3 (M+H)*. '"H NMR (300 MHz, CDCl3) 4 10,58 (d, J = 3,8
Hz, 1H), 8,88 (d, J= 8,1 Hz, 1H), 8,60 (s, 1H), 7,96 (d, /=9,3 Hz, 1H), 7,93 (d, J=9.3
Hz, 1H), 7,55 (t, J= 17,6 Hz, 1H), 7,44 (t, J="1,7 Hz, 1H), 6,69 (d, J= 8,9 Hz, 1H), 4,32
— 4,02 (m, 2H), 3,99 — 3,75 (m, 2H), 3,18 — 2,94 (m, 3H), 2,91 - 2,72 (m, 2H), 2,54 (s,
3H), 2,42 — 2,23 (m, 2H), 1,04 — 0,91 (m, 2H), 0,88 — 0,74 (m, 2H).

Vi du 5: Tong hop (tetrahydropyran-4-yl)-amit ctia axit 2-(4-metyl-[ 1,4]diazepan-1-yl)-
1,7,11b-triazabenzo[c]floren-6-carboxylic (hop chit 2D)

Khudy hdn hop cta mudi natri cua axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (1A, 127mg, 0,32mmol), 4-aminotetrahydropyran
(48mg, 0,48mmol, 1,5 duong lugng), 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5
dwong lugng) va diisopropyletylamin (62mg, 0,48mmol, 1,5 duong luong) trong N,N-
dimetylformamit (6,4mL) & nhiét do trong phong trong 1 gio.

R6t hdn hop phan tmg vao nude (20mL) va chiét bang cloroform (3 x 10mL).
Rura céc 16p hitu co da két hop bang dung dich amoni bo hoa (2 x 2mL), nudce (10mL)
va nuéc mudi (10mL), 1dm kho trén magie sulfat va lam bay hoi. Nghién nhé phan cin
v6i 1:1 hexan:ete (2mL) dé tao ra hop chit néu & dé muc (17mg, 0,037mmol, 12%) dudi
dang tinh thé rin mau vang. LCMS: 95%, Rt: 1,780 phut, ESMS m/z 459,1 (M+H)*. 'H
NMR (300 MHz, CDCls-d) § 10,76 (d, J = 7,6 Hz, 1H), 8,94 (d, J = 8,2 Hz, 1H), 8,61
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(s, 1H), 7,97 (d, J = 9,6 Hz, 1H), 7,93 (d, J = 9.3 Hz, 1H), 7,56 (t. /= 7.6 H, 1H), 7,45
(t,J=7.7 Hz, 1H), 6,71 (4, J = 8,9 Hz, 1H), 4,48 — 4,28 (m, 1H). 4,21 - 3,99 (m, 4H),
3.993.81 (m, 2H), 3,75 — 3,57 (m, 2H), 3,10 ~ 2,88 (m, 2H), 2,82 - 2,63 (m, 2H), 2,48
(s, 3H), 2,35 — 2,20 (m, 2H), 2,17 — 2,07 (m, 2H), 1,96 — 1,74 (m, 2H).

Vi du 6: Tong hop (5-metylpyrazin—Z-ylmetyl)-amit cua axit 2-(4-metyl-[1,4]diazepan-
1-yD-1,7,1 1b-triazabenzo[c]floren-6-carboxylic (hop chét 2E)

Khudy hdn hop cua mudi natri cua axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,1 1b-
triazabenzo[c]ﬂoren-6-carboxylic (1A, 127mg, 0,32mmol), 2-(aminometyl)-5-
metylpyrazin (59mg, 0,48mmol, 1,5 duong luong), 1-[bis(dimetylamino)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5
duong lugng) va diisopropyletylamin (62mg, 0,48mmol, 1,5 dwong lugng) trong N,N-
dimetylformamit (6,4mL) O nhiét do trong phong trong 16 gio.

R6t hdn hop phén tng vao nude (20mL) va gom chét két tia bang cach loc dé
tao rahop chit néu & d& muyc (23mg, 0,048mmol, 15%) dudi dang tinh thé ran mau vang.
LCMS: 96%, Rt: 1,712 phut, ESMS m/z 481,3 M+H)". 'H NMR (300 MHz, CDCls) &
11,34 — 11,16 (m, 1), 8,97 (d, J = 8,1 Hz, 1H), 8,68 (s, 1H), 8,63 (s, 1H), 8,47 (s, 1H),
7.96 (d, J = 8,6 Hz, 1H), 7,93 (d, J = 8,6 Hz, 1H), 7,55 (t. /= 7.6 Hz, 1H), 7,44 (t, J =
7,7 Hz, 1H), 6,72 (d, J=9,0 Hz, 1H), 4,98 (d, J=5,6 Hz, 2H), 4,23 —3,73 (m, 4H), 3,00
_2.80 (m, 2H), 2,72 — 2,61 (m, 2H), 2,59 (s, 3H), 2,43 (s, 3H), 2,25 —2,06 (m, 2H).

Vi du 7: Tong hop (3-metyloxetan-3-ylmetyl)-amit cua axit 2-(4-metyl-[1,4]diazepan-
1-y1)-1,7,1 1b-triazabenzo[c]floren-6-carboxylic (hop chét 2F)

Khudy hdn hop cia mudi natri cta axit 2-(4-metyl-[1 4]diazepan-1-yD)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (1A, 127mg, O ,32mmol), (3-metyloxetan-3-
yl)metanamin (48mg, 0, 48mmol, 1,5 duong luong), 1- [bls(dlmetylammo)metylen] 1H-
1,2,3-triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat (HATU, 182mg, 0,48mmol, 1,5
duong lugng) va diisopropyletylamin (62mg, 0,48mmol, 1,5 duong lugng) trong N,N-
difnetylformamit (6,4mL) & nhiét do trong phong trong 16 gio.

R6t hdn hop phan Gmg vao nudc (20mL) va chiét bang cloroform (3 x 10mL).
Rira cac 16p hitu co da két hop bang dung dich amoni bao hoa (2 x 2mL), nu6e (10mL)

va nuéc mudi (10mL), 1am kho trén magie sulfat va lam bay hoi dé tao ra hop chét néu
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& d& muc (6mg, 0,013mmol, 4%) dudi dang tinh thé rin mau vang. LCMS 99%, Rt:
1,836 phat, ESMS m/z 459,1 (M+H)". 'H NMR (300 MHz, CDCls-d) § 11,08 — 10,85
(m, 1H), 8,99 (d, J= 8,1 Hz, 1H), 8,63 (s, 1H), 7,98 (d, /= 8.9 Hz, 1H), 7,90 (d, J= 8,1
Hz, 1H), 7,55 (t, J=7,6 Hz, 1H), 7,45 (t, J=7,7 Hz, 1H), 6,74 (d.J= 8,9 Hz, 1H), 4,74
(d, J= 6,0 Hz, 2H), 4,47 (d, J = 5,9 Hz, 2H), 4,33 — 3,65 (m, 4H), 3,86 (d, J = 6,0 Hz,
2H), 3,00 — 2,83 (m, 2H), 2,74 — 2,56 (m, 2H), 2,43 (s, 3H), 2,28 — 2,11 (m, 2H), 1,52
(s, 3H).

Vi du 8: Téng hop metylamit cua axit 2-(4-metyl-[1,4]diazepan-1-y])-1,7,11b-
triazabenzo[c]floren-6-carboxylic (hop chét 2G)

Khudy hdn hop cua mubi natri cia axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (1A, 99mg, 0,25mmol), metylamin clohydric (25mg,
0,38mmol, 1,5 duong luong), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridinium 3-oxit hexaflophosphat (HATU, 144mg, 0,3 g8mmol, 1,5 duong luong) va
diisopropyletylamin (49mg, 0,3 8mmol, 1,5 duong luong) trong N,N-dimetylformamit
(5,0mL) & nhiét do trong phong trong 1 gio.

R6t hdn hgp phan g vao nude (8mL) va 1am lanh dén nhiét do 4°C trong 16
gio. Gom chét két tia va rira bang 4:1 nu6e:N,N-dimetylformamit (1mL) va nu6e (1mL).
Tao huyén phu chét rén trong nudc (200pL) va natri cacbonat trong nuéc 20% (200uL)
duoc bd sung vao. Khudy hon hop ¢ nhiét do trong phong trong 1 gid, gom chét rén va
rira bang nude (3 x 1mL) dé tao ra hop chét néu & d& muc (16mg, 0,041mmol, 16%)
duéi dang tinh thé rAn mau vang. LCMS: 100%, Rt: 1,678 phut, ESMS m/z 3891
(M+H)*. 'H NMR (300 MHz, CDCls-d) 8 10,56 — 10,34 (m, 1H), 8,99 (d, J= 8,1 Hz,
1H), 8,64 (s, 1H), 7,96 (d, /= 9.0 Hz, 2H), 7,95 (d, J=7,8 Hz, 1H), 7,57 (t, J=17,8 Hz,
1H), 7,47 (t, J=7,8 Hz, 1H), 6,71 (d, J= 9,0 Hz, 1H), 4,41 — 3,69 (m, 4H), 3,21 d,J=
4,8 Hz, 3H), 3,00 — 2,81 (m, 2H), 2,74 — 2,58 (m, 2H), 2,44 (s, 3H), 2,27 - 2,07 (m, 2H).

Vi du 9: Téng hop 2-((3S,SR)-3,S-dimetylpiperazin-1-y1)-1,7 )1 1b-triéza—
benzo[c]floren-6-cacbonitril (hop chét 3A)
NH
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H3n dich chta 2,6-diclonicotinaldehyt (100mg, 0,568mmol) va metyl
benzimidazol-2-axetat (89,5mg, 0,568mmol, 1 duong lugng) trong etanol (1,5mL) duoc
bd sung cis-2,6-dimetylpiperazin (120,8meg, 1,058mmol) va gia nhiét hdn hop dén nhiét
do 75°C trong 24 gio.

Sau d6 1am ngudi hdn hop xudng nhiét do trong phong va gom chit két tia bang
cach loc, rira bing etyl axetat va mdt lugng nho metanol, va lam kho trong didu kién

chan khong dé tao ra chit rdn mau cam (42mg).

Vi du 10: Téng hop 2—(4-ety1piperazin-1-yl)-l,7,1lb-triaza-benzo[c]ﬂoren-6-
cacbonitril (hop chat 3B)

H

NC, N
Joalys oy
e A e
VO

Hbn dich chtra 2,6-diclonicotinaldehyt (100mg, 0,5681hm01) va metyl
benzimidazol-2-axetat (89,5mg, 0,568mmol, 1 dwong lugng) trong etanol (I,SmLV) duogc
bd sung 1-etylpiperazin (120,8mg, 1,058mmol) va gia nhiét hén hop dén nhiét do 75°C
trong 24 gio.

Sau d6 1am ngudi hdn hop xubng nhiét do trong phong va gom chét két tia bang
cach loc, rira bang etyl axetat va mot luong nhé metanol va 1am kho trong diéu kién

chan khong dé tao ra chit rdn mau cam (45mg).

Vi du 11: Téng hop Etyl 1H-benzimidazol-2-yaxetat

NH, NH O g F}
@[ + /\OMO/\ —_— @ihl/}‘%o
NH, I
SM1 SM2

Khudy hén hop cia SM1 (40g, 370mmol) va SM2 (73g, 373mmol) trong etanol
(200mL) & nhiét do 90°C qua dém. Lam ngudi hon hop phan ung dén nhiét do trong
phong va loai bo dung moi trong chan khéng. Nuée (300mL) va DCM (500mL) duoc
bd sung vao phn can. Tach 16p hitu co, 1am kho trén NaxSO4 va loai bé dung mdi dé
tao ra Etyl 1H-benzimidazol-2-yaxetat (40g, hiéu sut 53%) dudi dang chét rdn mau

vang nhat.
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Vi du 12: Tbéng hop axit etyl 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-

triazabenzol c¢]floren-6-carboxylic

N y
cl /N Cl + ©/ / (\ N Etanol
M o ~N o * L\ ) T
d ___ HN Hoi lvu
SMH1 SM2 SM3

Hdn dich chira SM1 (25,9g, 148mmol) va SM2 (30g, 147mmol) trong etanol
(400mL) dugc bd sung SM3 (33,5g, 394mmol) va khudy hdn hop & nhiét dj trong phong
trong 20 phut. Gia nhiét hdn hop phan ting dén nhiét d6 hoi luu trong 6 gid. Sau d6 lam
méat hdn hop dén nhiét d6 20°C va gom chét két tua béng cach loc dé tao ra axit etyl 2-
(4-metyl-[1,4]diazepan-1-y1)-1,7,1 1b-triazabenzo[c]floren-6-carboxylic ~ (40g, san
lugng 68%) dudi dang chét rin mau vang nhat. LCMS

Vi du 13: Téng hop axit 2-(4-metyl-[1,4]diazepan-1-y])-1,7,1 1b-triazabenzo[ c]floren-

\N/\

N

O/N 7 LN <9
NS A~ "NV ow
! ¢ NaOH NS

o o

Gia nhiét hdn dich chta axit etyl 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-

6-carboxylic

triazabenzo[c]floren-6-carboxylic (1,2g, 3,0mmol) va natri hydroxit (238mg, 6,0mmol)
trong hén hop clia nuée va 1,4-dioxan (10ml, 1:1 thé tich/thé tich) dén nhiét do 60°C
trong 30 phut. C6 hdn hgp trong moéi truong ap sudt giam. Axit hoa hdn hop dén d6 pH
= 6 bing cach bd sung axit clohydric 1M va lam bay hoi dé tao ra san pham (1,0g, hi¢u
suAt=89%), duéi dang tinh thé rin mau vang.
Vi du 14: Tdng hop hop chét 4A
\N/\‘ \N/\
LN 7 \ HQN /N &JN /\)\
NS o l/\/) JHATU, DIEA, DMF NS N
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Khuéy hén hop cta axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (150mg, 0,4mmol), thiazol-2-amin (60mg, 0,6mmol),
HATU (228mg, 0,6mmol) va diisopropyletylamin (158mg, 1,2mmol) trong N,N-
dimetylformamit (5SmL) & nhiét do trong phong qua dém. Gom chét két tia mau vang
va rira bang ruou etyl va dietyl ete d8 tao ra san pham tho.

Hoa tan vat liéu nay trong dung dich natri hydroxit 2M (20mL) va chiét bang
diclometan (100ml, sau d6 1a 20mL). Lam kho céc 16p hitu co da két hop trén magie
sulfat va 1am bay hoi. Nghién nho phan cin véi dietyl ete (30mL) va rira bang dietyl ete

dé tao ra hop chat néu & dé muc (30mg) dudi dang tinh thé rin mau vang.

Vi du 15: Téng hop hop chét 4B

Nz \ OH NH20H.HCI,HATU, DIEA, DMF N\\:\ “ N\OH
, \
( §,QEN o Nhiét @6 trong phong. O/N @‘N o
= = 4B

Hop chét 4B dugc tdng hop theo quy trinh cua 4A.

Vi du 16: Téng hop hop chit 4C

N
N N7
NNJ\'\ / | P
N ed
- N\"(/ ?’ N - Bt H
N NHoCN.HCI,HATU, DIEA, DMF o Neey
\l X'\ OH N"', \T\/
N{”ﬁ‘ ) — g
—( “ Nhiét d6 trong phong, O/N /NN
0] = /
( NN == 4c

Hop chét 4C dugc tong hop theo quy trinh cua 4A.

Vi du 17: Téng hop hop chét SA
ol _N._cCl @k{ — A Etanol N
KLO N>—O>‘O ¥ [Nj Héi hra << 'N o
Sm1 sm2 H sma
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Han dich chira SM1 (4,32g, 25,0mmol) va SM2 (5,0g, 25,0mmol) trong etanol
(100mL) dugc bd sung SM3 (4,9g, 50,0mmol) va khudy hon hop & nhiét do trong phong
trong 20 phut. Gia nhiét hdn hop phéan Gmg dén nhiét do hdi luu trong 6 gio. Sau d6 1am
mét hdn hop xudng 20°C va gom chét két tia bang cach loc, ria bang EtOH, EtO va
lam kho dé tao ra hop chit 5A (5,0g, hiéu suat=50%, Lot#: MC13021-014-03) dudi
dang chit rin mau vang nhat. LCMS: m/z 390 (M+H)".

Vi du 18: Tong hop hop chit 5B

\N/\\N N

74

= 85% NH2NH2.H20 = H

L o ° W Newy

NI EtOH N 2
o |

5A 5B

Gia nhiét hdn dich chira hop chét SA (100mg, 0,257mmol) va NH,NH».H>0 85%
(300mg, 5,0mmol) trong EtOH (20mL) dén nhiét 6 hdi hru trong 6 gid. Sau d6 lam mat
hén hop xudng 20°C va gom chét két tia bang cach loc, rira bang EtOH va lam kho dé
tao ra hop chit 5B (40mg, hiéu suat=41%) dudi dang chét rin mau vang nhat. LCMS:
m/z 376 (M+H)".

Vi du 19: Téng hop hop chét 5C

v
N
CH3NH,
EtOH

Gia nhiét hdn dich chira hop chét 5A (100mg, 0,257mmol) trong CH3;NHy/EtOH
(2M, 20ml, 40mmol) dén nhiét do hoi luu trong 6 giv. Sau d6 lam mat hdn hop dén nhiét
dd 20°C va gom chét két tia bang cach loc, rira bang EtOH va lam kho. Hoa tan chat
rin mau vang trong DCM (100mL) va ria hdn hop nay bang nude (3 14n), nudc mudi,
1am kho va cd dé tao ra hop chit 5C (20mg, hiéu suat=21%) dudi dang chét rdn mau

vang nhat.

Vi du 20: Tdng hop hop chit 5D
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Gia nhiét hén dich chtra hop chit 5A (100mg, 0,257mmol) va propan-2-amin
(295mg, 5,0mmol) trong EtOH (20mL) dén nhiét do hdi luu trong 6 gi¢. Sau d6 lam mat
hdn hop dén nhiét do 20°C va gom chét két tha bing céach loc, rira bang EtOH va lam
kho dé tao ra hop chit 5D (20mg, hidu sudt=19%) dudi dang chét rin mau vang nhat.
LCMS: m/z 403,3 (M+H)".

Vi du 21: Tng hop hop chét 2G

N
NN HN
«\/N /\ o
Nx - =
N W__OEt  Ghanme \ PN =
EtOH N @
e

acl

z

2G

Gia nhiét hdn dich chira axit etyl 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triazabenzo[c]floren-6-carboxylic (40g, 99mmol) trong CH3NH»/EtOH (2M, 400ml,
800mmol) dén nhiét d6 hdi luu trong 6 giv. Sau d6 lam mat hdn hop dén nhiét do 20°C
va gom chét két tia bang céach loc d8 tao ra san phim tho 2G dudi dang chat rin mau
vang nhat (35g, hiéu suit 86%). Hoa tan san phdm tho trong DCM (500mL) va rira bang
nuéce (3 14n), nude mudi, 1am kho va o dé tao ra 2G (30,2g, hidu suat=78%) dudi dang

chat rdn mau vang nhat.

1H NMR (400 MHz, DMSO-d6) 10,18 (1H, d, J= 4,8 Hz), 8,91 (1H, d, /= 6,0
Hz), 8,58 (1H, s), 8,25 (1H, d, J= 8,8 Hz), 7.91 (1H,d, J = 8,0 Hz), 7,55 (1H, t, J= 7,6
Hz), 7,47 (1H, t, J=17,6 Hz), 6,99 (1H, d, J = 88 Hz), 4,06 ~3,95 (4H, m), 3,03 (3H, d,
J =48 Hz), 2,79~2,76 (2H, m), 2,50 (2H, m), 2,28 (3H, s), 2,02 (2H, br s). LC-MS:
Rt=9,160 phuit, 389,5[M+H]".

Vi du 22: Téng hop 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,1 1b-triaza-benzo|c]floren-6-
cacbonitril (hop chét 3C)
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SM1 SM2 -

Dung dich chtra hop chit SM1 (100mg, 0,568mmol) va hop chat SM2 (90mg,
0,568mmol) trong 2-Metoxyetanol (10mL) duoc bd sung N-metylhomopiperazin
(130mg, 1,136mmol) va khudy hdn hop & nhiét do trong ph(‘)ng trong 20 phut. Gia nhiét
hdn hop phan Gng dén nhiét d hdi lwu trong 16 giv. Sau d6 1am mét hdn hop dén nhiét
d6 20°C va gom chit két tia bing cich loc, rira bang EtOH, EtO, 1am kho va tinh ché
bing HPLC diéu ché dé tao ra 3C (15mg) du6i dang chét rin mau vang nhat. LCMS:
m/z 357 (M+H)+.

Vi du 23: Tong hop 2-[1,4]Diazepan-1-yl-1,7,11b-triaza-benzo[c]floren-6-cacbonitril
(hop chit 3D)

E) yoeu
O O o) (“}

Héi luru

'JJ

SM1 SME
Hop chét 3D dugc tong hop dudi dang cht rin mau vang nhat (20mg) theo quy
trinh cta hop chit 3C. LCMS: m/z 342,9 (M+H)+.
Vi dy 24: Téng hop 2-(2-Morpholin-4-yl-etylamino)-1,7,1 1b-triaza-benzo[c]floren-6-
cacbonitril (hop chit 3E)

/ \
g N PN CN
' / > |
- P
| L N CN HN o HNT TNT N SN
P N 2-metoxyetanol H ==
cl N cl H Héi lra \ /
N 3E ~

-88-



38813
Hop chét 3E duoc téng hop dudi dang chét rin mau vang nhat (16mg) theo quy
trinh ctia hop chit 3C. LCMS: m/z 373 (M+H)+.

Vi du 25: Téng hop 2-(3-Dimetylamino-pyrolidin-1-yl)-1,7,11b-triaza-benzo[c]floren-
6-cacbonitril (hop chét 3F)

S CHO N CN
| - ~ ‘}—/ > NTNT I
: P N 2-metoxyetanol J' \
Cl N Cl H

Héilwn - ) T
SM1 SM2 — N\ 3F \ /

Hop chit 3F dugc tong hop dudi dang chit rin mau vang nhat (15mg) theo quy
trinh ctia hop chit 3C. LCMS: m/z 357 (M+H)+.

Vi du 26: Téng hop 2-(2-Imidazol-1-yl-etylamino)-1,7,11b-triaza-benzo[c]floren-6-
cacbonitril (hop chit 3G)

Ioee
S CHO N N CN l = Y

N N 2-metoxyetanol ) '.—;_.(\
Cl N Cl H Héi v \\ /
3G
SM1 SM2 N N ~—_/

Hop chét 3G duoc tdng hop dudi dang chat rin mau vang nhat (12mg) theo quy
trinh ctia hop chit 3C. LCMS: m/z 354 (M+H)+.
Vi du 27: Téng hop 2-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-benzo[c]floren-6-
cacbonitril (3H)

SMI1 SM2

CN
i e Ry
S CHO N CN I
| + ‘ \>_/ = N N/ N7
PN N 2-metoxyetanol ! \ N
cl N = H Hoi lvu P N VJ . .

/
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Hop chét 3H dugc tong hop dudi dang chét ran mau vang nhat (30mg) theo quy
trinh cta hop chit 3C. LCMS: m/z 342,9 (M+H)+.

Vi du 28: Tbng hop 2-(2-Metoxy-etylamino)-1,7,11b-triaza-benzo[c]floren-6-
cacbonitril (hop chét 31)

CHO
\‘F > HN N
/‘(\/E 2-metoxyetanol l\{ N
Hbi lvu _::(
SM1 S’MZ Lo 3 < )

Hop chat 31 dugc tbng hop dudi dang chit rin mau vang nhat (15mg) theo quy
trinh ctia hop chit 3C. LCMS: m/z 318 (M+H)+.

UJ

Vi du 29: Téng hop 2-(1-metyl-piperidin-4-ylamino)-1,7,1 1b-triaza-benzo[c]floren-6-
cacbonitril (hop chét 37T)

~ N ON
\

L o
o N el N
SM1 SM2

Hop chét 37 duge tong hop dudi dang chét rdn mau vang nhat (7mg) theo quy
trinh ctia hop chat 3C. LCMS: m/z 357 (M+H)+.

Vi du 30: Tong hop 2-(2-Dimetylamino-etylamino)-1,7,11b-triaza-benzo[c]floren-6-

cCC
NH

N oHO NOON NI HN N N
L -

o N Nl N

cacbonitril (hop chit 3K)

AL 3K

Hop chit 3K duoc téng hop dudi dang chit rin mau vang nhat (7mg) theo quy
trinh ctia hop chat 3C. LCMS: m/z 331 (M+H)+.

Vi du 31: Téng hop N'-metyl-hydrazit cua axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triaza-benzo| c]floren-6-carboxylic (hop chét 4D)
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Dung dich chira etyl este clia axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (100mg, 0,25mmol) trong etanol (10mL) dugc b sung
metylhydrazin (288mg, dung dich trong nudc 40%, 2,5mmol) va khudy hon hop & nhiét
d6 trong phong trong 20 phut. Gia nhiét hdn hop phan tmg dén nhiét do hoi luu trong
12 gib. Sau d6 lam mat hdn hop dén nhiét dd 20°C, co va ria béng nudc va metanol,
lam kho dé tao ra hop chit 4D (20mg, hiéu suat=20%) duéi dang chit rin mau vang.

LCMS: m/z 404 (M+H)+.

Vi dy 32: Tong hop axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-benzo[c]floren-
6-carboxylic (hop chit 1A)

MOB O
[ONONNI e N
™ )

1A

Gia nhiét hdn dich chita etyl este cia axit 2-(4-metyl-[1,4]diazepan-1-yl)-
1,7,11b-triaza-benzo[c]floren-6-carboxylic (1,2g, 3,0mmol) va NaOH 2N (trong nudc,
3mL, 6,0mmol) trong hdn hop ctia nuéc va EtOH (10ml, 1:1 thé tich/thé tich) dén nhiét
d6 60°C trong 30 phit. C6 hdn hop trong mdi trudong ap suit giam. Axit hoa hon hop
dén @ pH = 6 bang cach bd sung HC1 2N va khudy & nhiét do trong phong trong 30
phut, loc hdn hop va rira bang nudc va etanol, 1am kho dé tao ra san phim mong mudn
du6i dang chét rén mau vang (1,0g, hiéu sudt 89%). LCMS: m/z 376 (M+H)+.

Vi du 33: Téng hop metyl-ds-amit cta axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-

triaza-benzo[c]floren-6-carboxylic (hop chét 4E)

0] (0]

D
P
XN
ANONOH ep ey M °
7 7 N

VA EDCLHOBT, ~ _{ N N NN
\\) Q 4E

DIEA, DMF

Vi du 34: Tdng hop metoxy-amit cia axit 2-(4-metyl-[1,4]diazepan-1-y])-1,7,11b-
triaza-benzo[c]floren-6-carboxylic (hop chét 4F)
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Hop chat 4E dugc tbng hop dudi dang chét rin mau vang (40mg) theo quy trinh
ctia hop chét 4A. LCMS: m/z 392,6 (M+H)+.

O

AN { BA o
ALY o e AL
/N\) NN N N
® «
Hop chét 4F duoc téng hop dudi dang chit rin mau vang (14mg) theo quy trinh

ctia hop chit 4A. LCMS: m/z 305 (M+H)+.

Vidu35: Téng hop 1,1-Dimetyl-4-(6-metylcarbamoyl-1,7,11b-triaza-benzo[c]floren-2-
y1)-[1,4]diazepan-1-ium; iodua (hop chit 6A)

- ‘,"\T‘- \7*%\«”*\{ — ; \\\”y*\\\»\\iz’\
TN (I ! ~F N /’f N i / N~
N'ﬂj\ ad, ! N . { N7 ™~ = /
" ONTN,-A H Mel K2CO3 \ ; N™ >y H
N7 . + N\
N ) N ” —N-_~ ) N
= DMF. 50°C. 1 gi& fr p S
Vo AN
26 L.z BA L

Hbn hop ciia hop chat 2G (25mg, 0,064mmol), va K2COs3 (18mg, 0,128mmol)
trong N,N-dimetylformamit (2mL) duoc bd sung Mel (11mg, 0,076mmol) va khudy &
nhiét do 50°C trong 1 gio. Sau khi lam ngudi, loc hdn hop va tinh ché dich loc béng
HPLC diéu ché dé tao ra hop chit néu & dé muc 6A (16mg, hiéu suét 47%) dudi dang
chét rdn mau vang. LCMS: m/z 403,7 (M+H)+.

Vi du 36: Tong hop xyclopropylamit cua axit 2-(4-metyl-piperazin-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hgp chit 5A)

Hop chit 5E duge téng hop dudi dang chét ran mau vang (25mg) theo quy trinh
ctia hop chit 4D. LCMS: m/z 401 (M+H)+.

Vi du 37: Tong hop etyl este cua axit 3-flo-1,7,11b-triaza-benzo[c]floren-6-carboxylic
(hop chat 7A)
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Dung dich chua hop chét SM1 (0,8g, 5mmol) va hop chit SM2 (1,02g, 5Smmol)
trong etanol (50mL) duoc bd sung piperidin (1,28g, 15mmol) va khudy hdn hop & nhiét
dd trong phong trong 20 phut. Gia nhiét hén hop phan Gng dén nhiét d6 hoi luu trong
16 gio. Sau khi 1am ngudi, loc hdn hop va rira bang etanol, lam kho dé thu duoc hop
chit 7A dusi dang chét rin mau vang (0,82g, higu sudt 79%). LCMS: m/z 309,9
(M+H)+.

Vi du 38: Téng hop axit 3-flo-1,7,11b-triaza-benzo[ c]floren-6-carboxylic (hop chét 7B)

Hop chét 7B duoc tdng hop dudi dang chit ran mau vang (320mg) theo quy trinh
ctia hop chét 1A. LCMS: m/z 281,9 (M+H)+.
Vi du 39: Tong hop (3-flo-1,7,11b-triaza-benzo[c]floren-6-yl)-(4-metyl-[1,4]diazepan-
1-yl)-metanon (hop chét 70)

0 (0]

F
NNy — NNy \
7B 7C

Hop chét 7C duoc tbng hop dudi dang chét rin mau vang (20mg) theo quy trinh
cta hop chat 4A. LCMS: m/z 378,5 (M+H)+.

Vi du 40: Tbéng hop [1,4]Diazepan-1-yl-(3-flo-1,7,11b-triaza-benzo[c]floren-6-yl)-
metanon (hop chét 7D) 4

AP NP S
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Khuéy hén hop cua 7B (45mg, 0,16mmol), N-Boc-homopiperazin (64mg,
0,32mmol), HOBt (43,2mg, 0,32mmol), DIEA (103,8mg, 0,81mmol) va EDCI.HCI
(62mg, 0,32mmol) trong N,N-dimetylformamit (SmL) ¢ nhiét d¢ trong phong qua dém.
Hoa tan vat liéu nay trong nudc (20mL) va chiét baing MeOH 10% trong DCM (20mL).
Lam kho céc 16p hitu co trén magie sulfat va 1am bay hoi. Hoa tan phan cin trong MeOH
(5mL) va HC14N (0,5mL) dugc bd sung va khudy hdn hop & nhiét do trong phong trong
4 gi0. Piéu chinh hdn hop dén do pH~ 8 béng NaHCOs3 bao hoa, loc, rira béng ete dé
tao ra hgp chét 7D duéi dang chit rin mau vang nhat (40mg, hiéu suit 68%). LCMS:
m/z 364,5 (M+H)+.

Vi du 41: Téng hop (1-metyl-piperidin-4-yl)-amit cta axit 3-flo-1,7,11b-triaza-
benzo|c]floren-6-carboxylic (hgp chét 7E)

Hop chit 7E duoc tong hop dudi dang chét rin mau vang (32mg) theo quy trinh
cta hop chit 4A. LCMS: m/z 378,5 (M+H)+.
Vi du 42: Téng hop (2-dimetylamino-etyl)-amit cua axit 3-flo-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chat 7F)

F 1\ N OH F !\ X H
NNy —, NN
7B 7F

Gia nhiét dung dich chira 7B (50mg, 0,16mmol) va N1,N1-dimetyletan-1,2-
diamin (295mg, 5,0mmol) trong EtOH (10mL) dén nhiét o hdi luu trong 16 gid. Sau
d6 lam ngudi hon hop dén nhiét do trong phong, loc va rira bang ete, lam kho dé tao ra
hop chét 7F (20mg, hiéu sudt 35%) dudi dang cht ran mau vang nhat. LCMS: m/z 352,4
(M+H)+.

Vi du 43: Téng hop (2-morpholin-4-yl-etyl)-amit cta axit 3-flo-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chat 7G)
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Hop chit 7G dugc tong hop duéi dang chit rin mau vang (24mg) theo quy trinh
ctia hop chét 7F. LCMS: m/z 394 (M+H)+.
Vi du 44: Tbéng hop (2-pyrolidin-1-yl-etyl)-amit ctia axit 3-flo-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hgp chét 71)

Hop chét 71 duogc téng hop dudi dang chit rin mau vang (21mg) theo quy trinh
ctia hop chit 7F. LCMS: m/z 378 (M+H)+.
Vi du 45: Tbng hop etyl este cila axit 4-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chét 8A)

JOL
N"NJ o ‘;:«: ra m, - C) Et
Llj H » Hw f»ktL
N ’ ~N }—OEt NN

N™ SN
2-metoxyetanol ) S
SM2 Hoi luu 8A \ }

Dung dich chtta SM1 (176mg, Immol) va SM2 (204mg, 1mmol) trong 2-
Metoxyetanol (10mL) dugc bd sung N-metylhomopiperazin (342mg, 3mmol) va khudy
hén hop & nhiét d6 trong phong trong 20 phit. Gia nhiét hon hop phén Gng dén nhiét do
hdi luu trong 16 gid. Tinh ché san phim tho bang cot silicagel (DCM/MeOH=50:1) dé
thu duoc hop chét 8A dudi dang diu mau nau (320mg, hiéu suit 79%). LCMS: m/z 404
(M+H)+.

Vi du 46: Téng hop metylamit ctia axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chit 8B)
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Gia nhiét hdn dich chtra hop chit 8A (80mg, 0,198mmol) trong CH;NH,/EtOH
(2M, 4ml, 800mmol) dén nhiét do hoi luu trong 16 gio. Sau khi 1am nguéi, loc hdn hop
va rira béng etanol, 1am kho dé tao ra hop chit 8B dudi dang chét rin mau vang nhat

(40mg, hidu suit 52%). LCMS: m/z 389 (M+H)-+.

Vi du 47: Téng hop hop chit 8C
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Hop chét 8C duoc tong hop dudi dang chét rin mau vang (360mg) theo quy trinh
ctia hop chit 8A. LCMS: m/z 404 (M+H)+.

Vi du 48: Téng hop hop chét 8D
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Hop chit 8C duoc tong hop dudi dang cht rin mau vang (40mg) theo quy trinh
ctia hop chét 8B. LCMS: m/z 389 (M+H)+.

Vi dy 49: Tdng hop axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-benzo[c]floren-
6-carboxylic (hop chét 8E)
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Hop chét 8E dugc téng hop dudi dang chat rén mau vang nhat (140mg) theo quy
trinh ctia hop chit 1A. LCMS: m/z 376 (M+H)+.
Vi du 50: Téng hop isopropylamit ctia axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triaza-benzo[c]floren-6-carboxylic (hop chit 8F)
\ \N
N 0

C )
N o] ,l\
NNy N NS
«

N

S
Z
8F

Hop chét 8F duoc tdng hop dudi dang chét ran mau vang (10mg) theo quy trinh
ctia hop chét 4A. LCMS: m/z 417 (M+H)+.
Vi du 51: Téng hop metoxy-amit cta axit 4-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-
triaza-benzo[ c]floren-6-carboxylic (hop chit 8G)
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e s
Hop chit 8G duogc tdng hop dudi dang chit rdn mau vang (16mg) theo quy trinh
ctia hop chét 4A. LCMS: m/z 405 (M+H)+.

Vi du 52: Téng hop hop chit 8H
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Hop chét 8H dugc tdng hop dudi dang chét rin mau vang nhat (180mg) theo quy
trinh ctia hop chat 1A, LCMS: m/z 376 (M+H)+.
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Vi du 53: Téng hop hop chat 8I
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Hop chét 8I dugc téng hop dudi dang chit rin mau vang (10mg) theo quy trinh
ctia hop chdt 4A. LCMS: m/z 417 (M+H)+.

Vidu 54:‘Téng hop hop chét 87

of Y

] Ao on >—nNH, | NN N
P N N/ NN
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Hop chét 8] dugc tbng hop dudi dang chét ran mau vang (8mg) theo quy trinh
ctia hop chat 4A. LCMS: m/z 415 (M+H)+.

Vi du 55: Téng hop hop chét 8K

H
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Hop chit 8K dugc tbng hop dudi dang chét rdn mau vang (11mg) theo quy trinh
ctia hop chét 4A. LCMS: m/z 405 (M+H)+.

ZT

Z

Vi du 56: Tong hop etyl este cia axit 2-(4-tert-Butoxycacbonyl-[1,4]diazepan—1-y1)-
1,7,11b-triaza-benzo[c]floren-6-carboxylic (hop chét 9A)

Boc

N
o3 & OO
~ N OEt
o oo A
o N el N B°°NQ
SM1 SM2 9A

Dung dich chtra SM1 (176mg, Immol) va SM2 (204mg, Immol) trong 2-
Metoxyetanol (10mL) dugc bd sung N-Bochomopiperazin (600mg, 3mmol) va khudy
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hén hop & nhiét dd trong phong trong 20 phut. Gia nhiét hdn hop phan (g dén nhiét do
hdi luu trong 16 gid. Tinh ché san phim thd bang cot silicagel (DCM/MeOH=50:1) dé
thu duoc hop chit 9A duéi dang dau mau nau (490mg, hidu sudt 50%). LCMS: m/z 490
(M+H)+.

Vi du 57: Téng hop isopropylamit ctia axit 2-[1,4]Diazepan-1-yl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hgp chit 9B)

Nooadn= m(%*
BOCNQ B @ HNQ

Gia nhiét dung dich chtra hop chit 9A (100mg, 0,20mmol) va propan-2-amin
(295mg, 5,0mmol) trong EtOH (10mL) dén nhiét d6 hoi luu trong 6 gid. Sau d6 1am mat
hdn hop dén nhiét d6 20°C va ¢d. Phan cin duge bd sung HCI 2N (1ml, 2,0mmol) trong
MeOH (5mL) va khudy hdn hop & nhiét do trong phong, qua dém. C6 hdn hop va tinh
ché bing HPLC diéu ché dé tao ra hop chat 9B (12mg, hiéu sudt=12%) dudi dang chét
rdn mau vang nhat. LCMS: m/z 403 (M+H)+.

Vi du 58 Tbéng hop metylamit cta axit 2-[1,4]Diazepan-1-yl-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chit 9C)

o]

0
e
MeNH, P
NN ITONTINTOINTY

BOGNQ N HNQ
9A @ 9C

Hop chit 9C dugc tong hop dudi dang chét rin mau vang (20mg) theo quy trinh
ctia hop chat 4A. LCMS: m/z 375 (M+H)+.

Vi du 59: Téng hop N-Hydroxy-2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triaza-
benzo[c]floren-6-carboxamidin (hop chat 10A)

, .
'\42”. \‘Z‘c: ’JCN o \%”/ R, "Nfc'h
LT T NH,OH.HCI Ny
s “\\r- . M/ \N’ﬂ"\\“y\j o r NN N Y
x / NaHCO;MeOH  —-N /r L/
7 < Héi v, 6 gid e ()
3¢ %/ 10a A/
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Dung dich chira hop chét 3C (356mg, Immol) va NH,OH.HCI (83mg, 1,2mmol)
trong metanol (10mL) dugc bd sung NaHCOs IN (1,2ml, 1,2mmol) va khudy hdn hop
& nhiét do hdi luu trong 6 giv. Sau khi 1am ngudi, loc hdn hop va rira bang metanol dé
tao ra hop chét 10A (210mg, hiéu sudt 53%) dudi dang chit rin mau vang. LCMS: m/z
390 (M-+H)+.

Vi du 60: Téng hop 3-[2-(4-metyl-[1,4]diazepan-1-y1)-1,7,11b-triaza-benzo[c]floren-6-
yl]-4H-[1,2,4]oxadiazol-5-on (hop chét 10B)

LI
- N
N CDIMeCN N/f NTONTTONTY
- ) ] N ) -<
( j Héi lwru, 4 gid -
' /7

10A \.3

Khudy hdn hop ctia hop chat 10A (78mg, 0,2mmol) va CDI (83mg, 0,3mmol)
trong CH3CN (5mL) ¢ nhiét do hi luu trong 6 gid. C6 hdn hop va tinh ché bang HPLC
diéu ché d tao ra hop chit 10B (16mg, hidu suit 19%) dudi dang chit rin mau vang.
LCMS: m/z 416 (M+H)+.

Vi dy 61: Tong hop 2-(4-metyl-[1,4]diazepan-1-y1)-6-(1H-tetrazol-5-y1)-1,7,11b-triaza-
benzo[c]flo (hop chit 10C)

- N—N
Ny Montmorilionit K-10 ) N
- \\7 CN NaN3 DMF N TN
Ptq ‘\‘N *\ . \ I.\i ‘.N"""J‘\ N M{\ H
N ‘ N . J o\
N~ N 120°C, 24 gié N LN
/ iy s, - / /’ ‘::::.‘(:
Y \ i [
ac L/ 1oc g

Khudy hdn hop ctia hop chit 3C (105mg, 0,29mmol) va NaN3 (57mg, 0,88mmol)
trong DMF (5mL) v6i Montmorillonit K-10 (50mg) ¢ nhiét d6 120°C trong 24 gio. Sau
khi 1am ngudi, loc hdn hop va tinh ché bing HPLC diéu ché dé tao ra 10C (12mg, hiéu
suat 19%) dudi dang chét rin mau vang. LCMS: m/z 400 (M+H)+.

Vi du 62: Téng hop hydrazit ciia axit 2-(4-metyl-[1,4]diazepan-1-yl1)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hgp chat 10D)
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Hop chat 10D duoc téng hop dudi dang chat rin mau vang (460mg) theo quy
trinh cta hop chit 4D. LCMS: m/z 389,9 (M+H)+.

Vi du 63: Téng hop 2-(4-metyl-[1,4]diazepan-1-y1)-6-(5-metyl-[1,3,4]oxadiazol-2-yl)-
1,7,11b-triaza-benzo[c]flo (hop chit 10E)

N ﬁ":} N "N--[:;
( w\N"' ¢ N:::i ”*‘:\?,--« \NHNHE Trietyl orthoaxetat / \N \'\ \iz \X\\:\{\O}"‘
,Nw*‘j h jN HOAc, 120 °C, N . N N
« Viséng, 45 phut /l (
10D b/ T = L /’7

Khudy hén hop cia hop chit 10D (45mg, 0,11mmol) va trietyl orthoaxetat
(53mg, 0,33mmol) trong HOAc (3mL) & nhiét d 120°C bang vi song trong 45 phut. Sau
khi 1am ngudi, co hdn hop va tinh ché b%mg HPLC diéu ché dé tao ra hop chat 10E
(20mg, hiéu suét 41%) dudi dang chat rin mau vang. LCMS: m/z 414,6 (M+H)+.

Vi du 64: Téng hop etyl este cta axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chét 11A)

N Q
e "'*”\‘:]/ u"'o Et

~o M T

CHO m.\ N >‘—0Et ZN,«. Pyv, HMN N r\f \.;N
D =
Cl rmol ! {‘?QL_ /

SM1 pr { ] 11A
o~

Dung dich chita hop chit SM1 (147mg) va hop chit SM2 (204mg) trong etanol
(10mL) dugc bd sung 2-Morpholin-4-yl-etylamin (1mmol) va khudy hdn hop & nhiét do
trong phong trong 20 phut. Gia nhiét hdn hop phan ting dén nhiét do hdi luu trong 16
gi¢. Sau khi 1am ngudi, loc hén hop va rira béng etanol, 1am kho dé thu duoc hop chét

11A duéi dang chit rin mau vang (340mg).
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Vi du 65: Tdng hop axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-triaza-benzo[ c]floren-
6-carboxylic (hop chit 11B)

o ¢}
I\ A OEt I\ ~ OH
HN NNy H Ny

NNona §
() ()
Hop chat 11B dugc tdng hop theo quy trinh ctia hop chat 1A.

Vi du 66: Tong hop hydrazit ctia axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hgp chét 11C)

NN N" N

z@—’e@

Hop chét 11C duoc tong hop du6i dang chat rin mau vang (40mg) theo quy trinh
ctia hop chit 4A. LCMS: m/z 406 (M+H)+.

Vi du 67: Tong hop metylamit ctia axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-triaza-
benzo[c]floren-6-carboxylic (hop chét 11D)

[
)
Hop chit 11D duoc tong hop dudi dang chét rin mau vang (40mg) theo quy trinh
ctia hop chit 4A. LCMS: m/z 405 (M+H)+.

Vi du 68: Tong hop xyclopropylamit ctia axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-
triaza-benzo[c]floren-6-carboxylic (hop chat 11E)
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Hop chit 11E duoc tong hop theo quy trinh cta hop chét 4A.

Vi du 69: Téng hop metoxy-amit cua axit 2-(2-Morpholin-4-yl-etylamino)-1,7,11b-
triaza—benzo[c]ﬂoren-6-carboxylic (hop chét 11F)

Hop chit 11F dugc tong hop theo quy trinh ctia hop chét 4A.

Vi du 70: Tbng hop etyl este cua axit 2—(2—Dimetylamino—etylamino)-1,7 ,11b-triaza-
benzo[c]ﬂoren-6-carboxylic (hop chét 12A)

Dung dich chtta SM1 (1,76g, 10mmol) va SM2 (2,04g, 10mmol) trong 2-
Metoxyetanol (100mL) dugc bd sung N1,N1-dimetyletan- 1,2-diamin (2,64g, 30mmol)
va khudy hon hop & nhiét d6 hdi luu trong 16 gio. Tinh ché san pham thd bang cdt
silicagel (DCM/MeOH=50:1) dé thu dugc 1,4g san pham tho. Tinh ché san phim thd
bang HPLC didu ché dé thu dugc hop chat 12A dudi dang chét ran mau vang (760mg,
hiéu suat 20%). LCMS: m/z 378 (M+H)+.

Vi du 71: Téng hop hydrazit cia axit 2-(2-Dimetylamino-etylamino)-1,7,1lb—triaza-
benzo[c]ﬂoren-6-carboxylic (hop chét 12B)

N 0 N 7
N AN
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Hop chét 12B duge tong hop dudi dang chét rin mau vang (11mg) theo quy trinh
ctia hop chét 4D. LCMS: m/z 3645 (M+H)+.

Vi du 72: Toéng hop metylamit clia axit 2—(2-Dimetylamino-etylamino)-1,7,1 1b-triaza-
benzo[c]ﬂoren—6-carboxy1ic (hop chét 12C)
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Hop chét 12C duoc tong hop dudi dang chit rin mau vang (20mg) theo quy trinh
cua hgp chét 4D. LCMS: m/z 363 (M+TH)+.

Vi du 73: Téng hop etyl este cua axit 3,7,1 1b-Triaza-benzo[c]floren-6-carboxylic (hop
chét 13A)

- ) O
% ﬁ H Ny A
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;’,r‘ 7 l ‘[ ) € ‘\\::::; »i\\ “: {3 \\
| + PP A i N
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Dung dich chua hop chat SM3 (0,7g) va hop chat SM2 (1,02g) trong etanol
(50mL) dugc bd sung piperidin (15mmol) va khudy hdn hop & nhiét do trong phong
trong 20 phit. Gia nhiét hdn hgp phén ng dén nhiét do hdi luu trong 16 gid. Sau Khi
lam nguoi, loc hén hop varia bang etanol, 1am kho dé thu dugc hop chét 13A duéi dang
chét rin mau vang (1,2g).

Vi du 74: Tong hop axit 3,7,1 1b-Triaza—benzo[c]ﬂoren-6-carboxylic (hop chét 13B)
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Hop chét 13B dugc téng hop dudi dang chét rin mau vang (420mg) theo quy
trinh cua hop chét 1A. LCMS: m/z 264,4 (M+H)+.

Vi du 75: Tbng hop isopropylamit cua axit 3,7,1 1b-Triaza-benzo[c]ﬂoren-6-carboxylic
(hop chét 13C)

0 N [
AN R N/k
— O/\ = H
N - > N \N
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Hop chit 13C duge tong hop duéi dang chit rin mau vang nhat (25mg) theo quy

trinh ctia hgp chét 4D. LCMS: m/z 305,5 (M+H)+.
Vidu 76: Téng hop (2-dimetylamino-etyl)-amit cta axit 3,7,1 1b-Triaza-benzo| c]floren-
6-carboxylic (hop chat 13D)

o) o
Y o O

N \N _ N \N
13A @ 13D @
Hop chat 13D dwoc tdng hop dudi dang chat rin mau vang nhat (38mg) theo quy
trinh ctia hop chét 4D. LCMS: m/z 334,5 (M+H)+.
Vi du 77: Téng hop (3-metoxy-propyl)-amit ctia axit 3,7,11b-Triaza-benzo[c]floren-6-
carboxylic (hop chét 13E)

N 7 N\ 7
N /
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Hop chét 13E duoc tng hop dudi dang chit rin mau vang nhat (22mg) theo quy
trinh ctia hop chét 4D. LCMS: m/z 336,5 (M+H)+.

Vi du 78: Tbéng hop (2-morpholin-4-yl-etyl)-amit ctia axit 3,7,11b-Triaza-
benzo|c]floren-6-carboxylic (hop chat 13F)
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Hop chit 13F duoc tong hop duéi dang chét rdn mau vang nhat (41mg) theo quy
trinh ctia hop chit 4D. LCMS: m/z 376,5 (M+H)+.

Vi du 79: Téng hop (2-pyrolidin-1-yl-etyl)-amit ctia axit 3,7,1 1b-Triaza-benzo[c]floren-
6-carboxylic (hop chét 13G)
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-105-



38813

Hop chit 13G duoc tong hop dudi dang chét rin mau vang nhat (31mg) theo quy

trinh ctia hop chét 4D. LCMS: m/z 360,4 (M+H)+.

Vi du 80: Téng hop [1,4]Diazepan—1-y1—(3,7 ,11b—triaza-benzo[c]ﬂoren—6-yl)-metanon

(hop chét 13H)

Hop chét 13H duoc tdng hop dudi dang chét rin mau vang (10mg) theo quy trinh

cua hop chit 7D. LCMS: m/z 346 (M-+H)+.

Vi du 81: Téng hop (4-metyl-[1 ,4]diazepan-1—yl)-(3,7,1 1b-triaza-benzo[c]floren-6-yl)-

metanon (hop chét 131)
[0) AN N\
OH = A N

N
\N N
13B

Hop chit 131 duoc tong hop dudi dang chét rén mau vang (10mg) theo quy trinh

ciia hop chat 4A. LCMS: m/z 360 (MFH)+.

N
=

Vi du 82 Téng hop (1-metyl-piperidin—4-yl)-amit cua axit 3,7,11b-Triaza-

benzo[c]ﬂoren—6—carboxy1ic (hop chét 13J)
o] % —
7 m OH wﬁ@h}
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Hop chét 137 dugc tong hop dudi dang chét rn mau vang (16mg) theo quy trinh

ctia hop chat 4A. LCMS: m/z 360 (M)
-yD-(3,7,1 1b-triaza-benzo[c] floren-6-yl)-

Vi du 83: Tbng hop (3,5-Dimety1—piperazin-1
metanon (hop chét 13K)
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Hop chit 13K duoc tong hop dudi dang chét rin mau vang (16mg) theo quy trinh
cta hop chét 4A. LCMS: m/z 360 (M+H)+.

Vi du 84: Dit liéu ICso dua trén té bao dai dién

Hoat tinh trc ché su tang sinh cua té bao cla hop chét dai dién theo sang ché duoc
xé4c dinh bang cach str dung thir nghiém dénh gia kha ning sdng ctia té bao Alamar Blue

nhu dugc mo ta dudi day.

3000 té bao ung thu trong 100ul mdi trudng nudi cay té€ bao duge dan trén dia

trong mdi 1 ctia dia xtt Iy trude nudi ciy té bao day trong, thanh mau den c6 96 15.

Ngay tiép theo hop chét dugc pha lodng theo chudi (3 lan trong moi trudng nudi
cdy té bao) tir dia ban du 96 16 1am bang polypropylen tir hang A dén hang F, dé thu
duogc 6 néng do (10uM, 3,3uM, 1,1uM, 370nM, 124nM va 41nM) cho mdi hop chét thir
nghiém. Cac hang G va H chi chira DMSO.

Khi thuc hién chudn do, méi trudng trong dia chira t& bao di sin sang va 100pL
chét phi lodng duoc chit duogc chuyén vao dia chira té€ bao. Sau khi t 96 gior & nhiét do
37°C, 10uL dung dich resazurin tir b kit danh gid kha nang sdng cua té bao Alamar
Blue (Invitrogen, Carlsbad, CA) dugc bd sung vao moi trudng va té bao duoc 01 & nhiét
d6 37°C trong ba gid nita. Khi két thuc thoi gian U, muc do san sinh resofurin dugc do
bé‘mg cach str dung thiét bi doc vi dia Spectrmax M2 (Molecular Devices, Sunnyvale,
CA)

Vi du 85: Thur nghiém qRT-PCR vé e ché chon loc qua trinh phién ma cua ARN
polymeraza I

3000 té bao ung thu trong 100ul. moi trudng nudi cdy té bao duge dan trén dia
trong mdi 13 cta dia nudi cdy té bao duoc xir ly trude gdm 96 16 ddy trong, thanh mau
den.

Ngay tiép theo hop chét duoc pha lodng theo chudi (3 l4n trong moi trudng nudi
chy té bao) tir dia ban ddu 96 15 lam bing polypropylen tir hang A dén hang F, dé thu
dugc 6 ndng do (10uM, 3,3uM, 1,1uM, 370nM, 124nM va 41nM) cho mdi hop chét thtr
nghiém. Cac hang G va H chi chira DMSO.

Khi thuc hién chuin do, méi truong trong dia chitra té bao da san sang va 100uL

chit pha lodng dugc chét dugc chuyén vao dia chtra té bao. Sau khi G 96 gid & nhiét do
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37°C, 10uL dung dich resazurin tir bd kit ddnh gia kha ning sdng cua té bao Alamar
Blue (Invitrogen, Carlsbad, CA) duoc bd sung vio méi trudong va té bao dugc U & nhiét

d6 37°C trong ba gid nita.

Khi két thuc thoi gian 0 mrc do san xuat resofurin dugc do bang céch su dung

thiét bi doc vi dia Spectrmax M2 (Molecular Devices, Sunnyvale, CA)

Thir nghiém phién ma Pol I duoc stt dung dé xac dinh mtic d6 trc ché phu thude
vao hop chét ciia viée tong hop rARN ddi v6i mARN. Vin tit, quy trinh nay st dung
thir nghiém phan tmg chudi polymeraza thoi gian thuc dinh lugng (QRT-PCR) dé dinh
luong sd lugng rARN va mARN dugc tong hop méi trong té bao ung thu duge didu tri
bing duoc chit. Dang thit nghiém nay 1a gidng nhau cho tat ca cac dong té bao duoc thi

nghiém. Tién trinh thir nghiém dugc mé ta dudi day.

2*%10° té bao ung thu trong 2mL moi trudng nudi cdy té bao duge dan trén dia
trong mdi 16 cia dia xir 1y trudc nudi cdy té bao gdbm 6 16 c6 d4y trong, thanh mau den.
Ngay tiép theo hop chit dugc pha loang theo chudi (5 lan trong moi trudng nudi cdy té
bao) trong dng hinh non 15mL dé thu dugc 6 ndng do (25uM, SuM, 1uM, 200nM, 40nM
va 8nM) cho mdi hop chét thir nghiém.

Khi thuc hién chudn do, méi trudng trong dia véi té bao da sin sang va 2 mL chét
pha loang dugc chét duoc chuyén vao dia chia té bao. Sau khi 1 2 gid & 37°C, moi
truong chira chit pha lodng dugc chét di san sang, té bao trong dia dirqc rira mot 1an
bing 2mL nuéc da PBS lanh va tdng ARN tir té bao dugc phan 1ap bang cach sir dung
bd kit phan lap tdng ARN RNAqueous®-Micro (Lechnologi.es, Carlsbad, CA) theo
huéng din cta nha san xudt) va ndng do ctia n6 dugc xic dinh bang cach sir dung chét

thr Ribogreen (Life Lechnologies, Carlsbad, CA).

Luong tuong dbi cua 458 tién-rARN va c-myc mARN dugc xéc dinh bang cach
str dung Applied Biosystems’ (Foster City, CA) doan mdi- mAu do doc quyén duoc thiét
18p cho c-myc mARN va bd doan mdi maiu do dit hang (doan moi xudi:
CCGCGCTCTACCTTACCTACCT, doan moi nguoc:
GCATGGCTTAATCTTTGAGACAAG, mau do: TTGATCCTGCCAGTAGC) cho
tién rARN. Phan tich dugc thuc hién trén hé théng PCR thoi gian thye 7500HT (Applied
Biosystems, Foster City, CA).
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Vi du 86: Thir nghiém phién ma Pol I ngoai té bao

Pé danh gi4 hiéu qua truc tiép cla hop chit dai dién lén sy phién ma ARN
Polymeraza I, thitr nghiém trén co s& phin chiét nhan duoc st dung. Tién trinh tht

nghiém dugc mo ta dudi day.

Hop chat dugc pha loang theo chudi (5 14n trong moi trudng nudi cy té bao) tir
dfa ban du c6 96 15 lam bang polypropylen tir hang A dén hang E, dé thu duoc 5 ndng
do (50uM, 10uM, 2uM, 400nM va 80nM) cho mdi hop chét thtr nghiém. Hang G chi
chira DMSO.

Khi tién hanh chuin d9, hdn hgp phan tng chira 30ng/ul. khuén ADN tuong Gng
v6i ving (-160/+379) trén rADN va 3mg/mL phan chiét nhan dwgc phan 1ap tir t€ bao
Hela S3 trong chit dém chua Tris HCl 10mM c6 d§ pH = 8,0, KCI 80mM, rugu
polyvinylic 0,8%, 10mg/mL a-amanitin dugc két hop v&i hop chét thir nghiém va duoc

0 & nhiét d6 mdi truong trong 20 pht.

Qua trinh phién ma dugc bét diu bang viéc bd sung hdn hop rNTP (New England
Biolabs, Ipswich, MA) dén ndng do cudi cing la ImM va dugc G trong mot gidr & nhiét
do 30°C. Sau d6 ADNaza I dugc bd sung va hdn hop phéan tmg dugc U thém trong 2 gio
& nhiét do 37°C.

Qua trinh phan giai ADNaza duoc két thic bing viéc bd sung EDTA dén nong
do cudi cung 1a 10mM, ngay sau d6 @ 10 phut & nhiét do 75°C, va sau d6 cac mau duoc
chuyén sang diéu kién nhiét do 4°C. Luong san phém phién ma thu dugc dugc phan tich
bang qRT-PCR trén hé théng PCR thoi gian thyc 7500HT (Applied Biosystems, Foster
City, CA) bing cach st dung bd doan mdi-mdu do: mdu do Pol I
ctetggectaceggtgacceggeta, doan mdi xudi Pol I getgacacgetgtectetggeg va doan moi
ngugc Pol I ggctcaagcaggagegeggc.

Vi du 87: Thit nghiém sy tGrc ché qua trinh phién md dwge diéu khién boi ARN
polymeraza I va Il

Céc té bao A375 va U87T-MG duoc trai 1én dia 6 15 & ndng dd 2*10° t€ bao/ld qua
dém. Ngay tiép theo té bao duoc xtt Iy bang chudi pha loang (téng 6 lidu: 25uM, 5uM,
1uM, 200nM, 40nM, 8nM) hop chat thir nghiém. Hai gior sau khi bat dau xu 1y té bao
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duoc rira va dugce ly giai dé phéan 14p ARN dugc thuc hién bang céach st dung bo kit

phan 1ap tbng ARN RNAqueous-Mini (Ambion).

Ndng d6 ARN thu dugc dugc xac dinh bang cach st dung b¢ kit thir nghiém
ARN Quant-iT RiboGreen (Molecular Probes). Tac dong 1én su phién ma dugc didu
khién bang ARN Polymeraza I va ARN Polymeraza II dugc dénh gia bang cach kiém
| soat lugng 45S pre—rARN va cMYC mARN tuong ung thu dugc. Pé thyc hién quy trinh
nay, cc tac gia sang ché thuc hién thir nghiém Tagman gRT-PCR bang cach st dung
bo kit 1 budec TagqMan® RNA-to-Ct™ (Life Technologies) v6i doan mdi-mau do dat
hang dugc thiét 1ap cho 458 pre-tARN (Drygin et.al 2009 Cancer Res 69:7653) va
Hs00153408 m1 hdn hop miu do-doan mdi (Life Technologies) cho cMYC mARN.
Thir nghiém dugc thyc hién trén hé thong PCR thoi gian thuc nhanh Applied Biosystems
7500 (ABI) bing céch sit dung phuong phap dinh lugng tuyét ddi. S6 liéu dugc phén
tich bang cach sit dung phén mém GraphPad Prism (GraphPad).

Vi du 88: Hoat tinh dugc ly ciia hop chét dai dién

Su e ché sy tang sinh cta té bao dién hinh tir thtr nghiém Alamar Blue (vi du,
Vi du 84 trong ban mo ta nay) va sy ic ché su phién ma dugc diéu khién boi Pol I vaIl,
trong dong té bao U-87 MG, tir s6 liéu PCR dinh lugng (QPCR) (vi du 86 & vi du 87)

dugc néu trong bang 1.

Béang 1

Hoat tinh dwoc 1y IC50

Hop chit A375  A2058 Mahne-3M SK-MEL28 2008 A2780 ES2 U-87MG Poll PolIl
1A -
2A +
2B +
2C =
2D -
2E —++ + ++
2F +=
2G ++ =+ -+ +++ ++= +++ 4 s ++=+ +
JA +++
3B =
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+++ thé hién hoat tinh nhd hon 1puM; ++ thé hién hoat tinh 16n hon 1uM va nho6
hon SpM; + thé hién hoat tinh 16n hon 5um va nhd hon 10pM; va - thé hién hoat tinh
16n hon 10puM.
Vi du 89: Hoat tinh dugc ly cua hop chét dai dién

Su tic ché sy ting sinh cua té bao dién hinh tir thir nghiém Alamar Blue (vi du,

vi du 84 trong ban mo ta nay) dugc néu trong bang 2.

Béang 2
Hop chat ES.2 Hs.294T WM-115 HepG2  SKM-1
2G +++ +++ ++ +++ +++
1A +++ 4+ 4+ +++ 4+
3A +++ +++
3B 4+ +++

+++ thé hién hoat tinh nhd hon 1uM; va ++ thé hién hoat tinh 16n hon 1uM va
nho hon S5pM.
Vi du 90: Hoat tinh dugc ly cua hop chét dai dién
Su rc ché su tang sinh cta té bao dién hinh tir thir nghiém Alamar Blue (vi dy,

vi du 84 trong ban mo ta nay) dugc néu trong bang 3.

Béang 3
Dong té bao Hop chat Dang té bao Hop chat
2G LA 3A 2G 1A 3A
KG-1 -+ et =+ DLD-1 -+ —+ *—
ML-2 A -+ -+ CT26 =+ + +
NB4-Av - - - LnCAP —+ + +
NOMO-1 4 et A 4T1 + + +
SKM 1 AV ++ ++ +++ NCI-H1299 ++ ++ +
B16-F10 ++ + ++ HCT-116 +++ ++ —
AGS ++ ++ ++ AS49 ++ + +
MCE7 ++ ++ + PC-3 ++ —+ ++
MDA-MB-231 +++ ++ ++ HT-1080 — —+ +

+++ thé hién hoat tinh nhé hon TuM: ++ thé hién hoat tinh 1én hon 1M v nhd hon 5uM: + thé hién hoat tinh Ién hon
Smm va nho hon 10uM.

Vi du 91: Hoat tinh dugc Iy ctia hop chat dai dién
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ché sy ting sinh cua té bao dién hinh tir thir nghiém Alamar Blue (vi duy,

vi du 84 trong ban mo ta nay) dugc néu trong bang 4.

Hop chit -~ ICs0

4F soksk
4 sk
10E —
9B sk
128 o
11C *

Bang 4
Hogt tinh duoc ly trong dong té bao A375
Hopchat  1CS0 Hopchit  IC350 Hopchdt  ICs0 || Hopchit IC30 || Hopchit ICs50
11D o 13D w4k | [3F #kik 1112C #xk | |7C B
4E s | 113F + |36 w ||5B % ||7F .
7D _ 1se s | [3H sk |15C w76 _
8B ek 130 =k | 131 # I5E sk 171 Fof
8D seleok 3D dokk | |4A * 5D # 13E *
13C * 3E ok 4D %k | |6A * 7B _

s thé hién IC50 nho hon 1yM; ** thé hién IC50 Ién hon 1uM va nhé hon SuM: * the hign IC50 1én hon SuM va nho hon 10uM: - thé
hign IC50 160 hon 10uM,

Vi du 92: Hoat tinh duoc Iy ctia hop chét dai dién

Su trc ché sy tang sinh ciia té bao dién hinh tir thir nghiém Alamar Blue (vi dy,

vi du 84 trong ban mé ta nay) dugc néu trong bang 5.

Bang 5

IC50 cua hop chat 2G wong dong té bao buong timg

lkaramochi JHOC7 JHOCY9 JHOMI1 EF-21 TOVI

. e ate o ‘. by ale ot
ole st ale st als 3t 3o ate ote ote sle sl o sle s
shesfe ok Mook 3 ok k¢ sk Heofe e L3

)

12D

st

#4% thé hign IC50 nho hon 1pM

Vi du 93: Hoat tinh duoc Iy ctia hop chét dai dién

Su ¢ ché su phién ma dugc didu khién boi Pol I va II dién hinh, trong dong té

bao u melanin 4c tinh A375, tir s6 liéu PCR dinh lugng (QPCR) (vi du 85 va vi du 87)

duoc néu trong bang 6.

Béang 6
IC50 ctia Pol I va Pol II
Hop chit Pol ] Pol II
3A okl ND

w4+ (h& hién [C50 nho hon 0,5 pM; *** the
hién IC50 trong khoang tir 0,5 pM dén 1
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uM; ** thé hién IC50 16m hon 1 pM; ND ¢6
nghia la khéng xéc dinh dugc

Phan mé ta néu trén cla cac phuong an duoc boc 1o duge néu d& cho phép bat ky
ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuét nay co thé thuc hién hodc sir dung
sang ché. Cac cai bién khac nhau v6i cdc phuong n ndy s€ rd rang v6i nguoi c6 hiéu
biét trung binh trong linh vuc k¥ thudt nay, va cac nguyén tic chung dugc mo ta trong
ban mb ta nay c6 thé dugc ap dung cho cac phuong an khic ma khong nim ngoai y
tudng hodc pham vi theo sang ché. Vi thé, nén hiéu rang phén mo ta va hinh v€ duogc
néu trong ban mo ta ndy 1a phuong an dugc vu tién theo sang ché va vi thé dai dién cho
dbi tugng dugc bao ham béi sang ché. Ciing nén hiéu thém rang pham vi cia sang ché
bao gdm diy dii cac phuong n khéc ma c6 thé tré nén hién nhién véi ngudi c6 hiéu biét
trung binh trong linh vuc k§ thudt nay va pham vi cia sang ché khong bi giéi han béi

cac phuong 4n nay.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc ciu tao ITI(A):

Xy
Un
T

=z
A—L—x7 N7 TN YNy

X

MI(A)
(U)m

hodc mubi duge dung cua no;
trong do
L 1a lién két hodc C1-Cio alkylen;

A 12 NR4Rs, trong d6 R4 va Rs doc 14p 1a H, nhém Ci-Cs alkyl duge thé hoac
khong dugc thé hodc nhém Cp-Cs heteroalkyl duoc thé hodc khong dugc thé, hoac trong
d6 Ry va Rs dugc lién két voi nhau dé tao ra vong c6 3 dén 8 canh, va tiy y chita mot
hoac nhiéu N hoic O; va

X 13 NR, trong d6 Re 13 H hodc nhom C1-Cs alkyl, hodc trong d6 Re duoc lién

két v&i Rq hodc Rs dé tao ra vong c6 3 dén 8 canh,

(@) O (@)
s‘f\ /\/N\) %H\/\/O X /\/\/Q

hoic A-L-X- la: , N ,
N~ h ol

&{H\/\/N\) ;\o/\/O r’JJ\H/\/N\) ;\H/\/D
’3 g—N/—\NH %——-N/_\N— %—N/—\NJ BN /\/"(/
L0 A I VA RNV B VAR ,

;é ;\N/\>

/\

NH fg\ N K/N

ﬂ’r\N/\/O O ‘\/N> >

NH | \, hoic :

X; 1a CN hodc CONR2R3, trong do mdi Ry va Rs doc 1ap duge chon tir H, C1-Cio
alkyl, C1-C1o heteroalkyl, C2-Cio alkenyl, va C,-Cio heteroalkenyl;

X, laH; va
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mdi (U), va (U)m doc 1ap 1a H, halogen, CF3, CN, hodc Ci1-Cio alkyl.

2. Hop chét theo diém 1, hozic mudi dugc dl_ing cta nd; trong d6 Re duge lién két voi Ry

hoic Rs dé tao ra vong ¢6 3 dén 8 canh;

hodc A-L-X la:

=N N
-§—NC/\NH %—N/\:/\N— §—NC>N—/ §—N/_\N—/_ \—< "

9 M 2 9 9

£
/ g
K/NH , N\, hoic >
3. Hop chét duoc chon tir:

(1) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triazabenzo[c]floren-6-

carboxylic isopropylamit;

(i1) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triazabenzo[ c]floren-6-
carboxylic (1-xyclopropyletyl)-amit;

(iii) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triazabenzo[c]floren-6-

carboxylic xyclopropylamit;

(iv) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triazabenzo|c]floren-6-
carboxylic (tetrahydropyran-4-yl)-amit;

v) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7,11b-triazabenzo[c]floren-6-
carboxylic (5-metylpyrazin-2-ylmetyl)-amit;

(vi) axit 2-(4-metyl-[1,4]diazepan-1-yl)-1,7, 1 1b-triazabenzo| c]floren-6-

carboxylic (3-metyloxetan-3-ylmetyl)-amit; hodc

(vii) axit 2-(4-metyl-[1,4]diazepan-1-y1)-1,7,1 1b-triazabenzo[c]floren-6-

carboxylic metylamit,
hodc mudi dugc dung cua no.

4. Hop chét theo diém 1 c6 chu tric:
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ho#c mudi duoc dung cua no.

5. Hop chét theo diém 1 ¢6 cu tric:

) @

hodc mudi dugc dung cua no.

6. Duogc phém chtra hop chét theo diém 1, hodc mudi dugc dung ctia nd; va it nhat mot

ta dugc dugc dung.
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