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Linh vire ky thuit dwoc dé cap

Séang ché dé cap dén hop chét chéng ung thu, mudi dugc dung cta chung, cac
hon hop véi thudc thich hop va dugc phém chira mdt hodc nhiéu hop chat nay, hiru dung

dé diéu trj cac bénh ung thu khac nhau.
Tinh trang k§ thuét cia sang ché

Céc té bao ung thu ¢6 cac dic tinh nhéat dinh ma cho phép chung sinh truong
thuan loi. C4c dic tinh nay bao gébm sau thay doi chinh trong sinh ly hoc té bao nhu su
tu san sinh tin hi¢u sinh trudng, tinh khong nhay véi tin hiéu e ché sinh truong, lan
tranh su chét té bao theo chuong trinh, kha nang tdng sinh v6 han, su hinh thanh mach
dugc duy tri lién tuc, kha ndng xam 14n mé va di cin (Hanahan and Weinberg, Cell,
2000, Vol. 100, 57-70). Céc thay ddi nay duoc khai phat béi tinh khong 6n dinh trong
bd gen va chirng viém ma tao ra vi mdi truong c6 1¢i cho sy sinh truéng khdi u. Ngoai
cac dac tinh duoc dé cap ¢ trén, viéc 1ap trinh lai co ché chuyén héa nang luong té bao
va lan tranh sy tiéu diét ciia hé mién dich da duoc quan sat théy & nhiéu loai bénh ung

thu.

Su sdng sot gia tang cuia cac té bao ung thu con duoc thic diy boi sw ¢6 mit cia
con duong truyén tin hiéu duoc hoat héa bat thuong. Phan 16n cac bénh ung thu da duoc
biét dén 1a co cac dot bién trong thac truyén tin hiéu yéu td sinh truong ma dan téi su
hoat hda co dinh cac con duong nay. Sy hoat héa co dinh nay dugc quan sat théy O cac
thu thé yéu t sinh truéng ma bao gdm nhung khong bi gidi han &, thu thé yéu t6 sinh
truong biéu bi — EGFR, thu thé yéu t6 sinh truong nguyén bao soi — FGER, thu thé yéu
td sinh trudng té bao gan — HGF, v.v.. Ngoai ra, cac dot bién hoat hoa da duoc béo cao
trong thu thé nay ciing nhu céc tyrosin kinaza khong phai thu thé ma bao gdm nhung
khong bi gi6i han &, tyrosin kinaza thu thé MET, EGFR-tyrosin kinaza, Ber-Abl tyrosin
kinaza, Src tyrosin kinaza v.v.. Su kich hoat Ser-Thr kinaza nhu Ras va lipit kinaza nhu
PI3-kinaza ciing ddn dén su phat sinh ung thu. Sy kich hoat man tinh qu4 trinh truyén
tin hiéu lién két vi yéu td sinh truong/xytokin/hormon dan dén su hoat hoa thanh phin
xudi dong ngay sau nhu Sre, Ras, PI3-kinaza, v.v.. C4c kinaza ciing hoat hoa céc yéu td

nhu MEK, ERK, AKT, cudi cing dan dén su hoat hoa yéu t6 phién ma lam cho céc té
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bao co6 kha nang tang sinh cao, su séng sOt dugc cai thién, phd v cac con dudng chuyén
héa va trc ché su chét té bao theo chuong trinh (Hanahan and Weinberg, Cell, 2000, Vol.
100, 57-70; Hanahan and Weinberg Cell 2011, Vol. 144, 646-674)

MEK kinaza (kinaza kinaza protein dugc hoat héa bdi tdc nhan phan bao-
MAPKK)) la thanh phan quan trong cta con dudng séng sot té bao Ras-RAF-MEK-
ERK. Con dudng Ras duoc hoat hoa biang su gan két cia cac yéu td sinh trudng, xytokin,
va hormon vé6i céc thu thé cung ngudn gbe cua chung. Tuy nhién, trong cac té bao ung
thu, con dudng nay dugc hoat hoéa co dinh va dan dén su séng s6t cla té bao ung thu,
su tang sinh té bao, su hinh thanh mach va di cin duge ting 1én. Cac khdi u ma thé hién
su kich hoat co dinh cua Ras hoic MEK kinaza bao gobm nhung khong bi gidi han & cac
khéi u cta rudt két, tuyén tuy, vi, ndo, budng trimg, phdi va da (Sebolt-Leopold and
Herrera, Nat. Rev. Cancer 2004, 4 937-947; Fukazawa et al., Mol. Cancer Ther. 2002,
Vol. 1, 303-309). Su kich hoat Ras (do qua trinh truyén tin hiéu nguoc dong hodc 1a két
qua ctia su kich hoat cdc dot bién diém trong gen gy ung thu Ras) dan dén su phosphoryl
héa va su hoat hoa Raf kinaza ma dén lugt chung lai phosphoryl hoa va kich hoat MEK
kinaza. MEK1/2 kinaza phosphoryl héa va hoat hoa ERK1/2 kinaza (con dugc goi la
MAP kinaza) ma tiép tuc phosphoryl héa va didu hoa chirc nang cua protein nhu Mcl-
1, Bim va Bad ma c6 lién quan dén su séng s6t va su chét té bao theo chuong trinh. Vi
thé, sur kich hoat thac do phosphoryl héa nay dan dén su tang sinh té bao, su séng sot té
bao duoc tang cuong, su chét té bao duoc giam xuéng ma can thiét cho su kich hoat va

duy tri kiéu hinh tao khdi u (Curr. Opin. Invest. Drugs, 2008, 9, 614).

Théc Ras-Raf-MEK-ERK déng vai trd quan trong trong su séng sot va ting sinh
clia céc té bao ung thu. Do do, su e ché con duong nay ¢ muc do bat ky s& dan dén e
ché su sinh truéng, su tdng sinh va su séng sot cua té bao ung thu. Thuc su, dd c6 bao
céo rang su e ché Ras hodc Raf dan dén su tre ché sinh truéng khoi u & cac mau dong
vt cling nhu & cac bénh nhan ung thu. Tuy nhién, su thanh cong véi cac chat tc ché
nay chi gidgi han & mot sb loai ung thu nhét dinh (vi du Sorafenib ma rc ché Raf kinaza
da duoc chép nhén dé diéu tri ung thu biéu mo té bao than). Do do, viéc trc ché MEK 1a
bién phap méi nham kiém soat con dudng nay trong cac té bao ung thu. Hon nita, kha
nang tim kiém chét tc ché di lap thé cling cho phép cai thién tinh chon loc, 1a yéu tb

quyét dinh dé giam céc tac dung gdy doc lién quan dén chét e ché kinaza.
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Con duong MEK-ERK duoc hoat hoa trong nhiéu tinh trang viém (Kyriakis va

Avruch, 1996, Vol. 271, No. 40, pp. 24313-24316; Hammaker et al., J. Immunol. 2004,
172, 1612-1618), bao gdm viém khép dang thap, bénh viém rudt va COPD. MEk diédu
hoa su sinh tong hop xytokin gay viém TNF, IL-6 va IL-1. Da dugc chi ra 12 chit Grc ché
MEK gay tr¢ ngai cho qua trinh san xuét/ tiét cdc xytokin ndy. Array BioPharma di phat
trién chét e ché MEK thé h¢ dau tién (ARRY 438162) va cdc thit nghiém lam sang
dugc bt dau ¢ cac bénh nhan viém khép dang thép (RA).

Cac cong bd don Qubc té& WO/2003/053960, WO/2005/023251,

WO0/2005/121142, W0/2005/051906, WO/2010/121646 déu dé cap dén chét tc ché
MEK.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1a dé& xuét hop chét chéng ung thu méi khic phuc dugc

cac van dé ton tai néu trén.

Dé dat duoc muc dich néu trén, sang ché dé xuat hop chét c6 cong thue chung
(I), mudi duge dung cta ching, cac hdn hop véi thude thich hop va duoc phdm chira

ching dé diéu tri cac bénh ung thu khac nhau,

RS
0 HN"
R! R3
\N = N/
0 N N 0
R4
P
‘ )
\ \ RQ

trong d6, R!-R® duge mo ta chi tiét dudi day.

Hop chit theo sang ché 1a chét rc ché hiéu qua dbi véi MEK va thé hién tic dung

kim ham khéi u véi tic dung phu it hon.
M5 ta chi tiét sang ché

Séng ché dé cap dén hop chét heteroaryl c6 cong thire chung I, mudi duge dung

ctia chiing, cac hdn hop cua ching véi thude thich hgp va dugce phidm cta ching. Sang

-4 -



22698

ché con bao gdm quy trinh diéu ché hop chat va su dung ching trong céc phuong phéap

diéu tri. Cac hop chit nay co cong thue (I) dudi day:

RS
0 HN"

RL RS
\N = N/
O)\N ~ 0

R4
=
‘ ()
§ \R2

trong do,

R! dugc chon tir nhém bao g5m hydro, alkyl duoc thé hodc khong duge thé,
xycloalkyl dugc thé hoic khong duogc thé, va heteroxyclyl dugc thé hoic khong duogc
thé;

R? dugc chon tir nhém bao gdm —RO-E, -SO2R7, va -C(=0)R;

R? duoc chon tir nhém bao gdm hydro, alkyl duoc thé hodc khong dugc thé, va

xycloalkyl duoc thé hoac khong duoc thé;

R* duogc chon tir nhém bao g@)ln hydro, halogen, alkyl duoc thé hodc khong dugc

thé, va xycloalkyl duge thé hodc khong duoc thé;

R’ 1a aryl duogc thé hoic khong duogc thé, trong d6 cac nhom thé duoc chon tu
nhém bao gdm R?vaR®;

mdi R*va R® doc 1ap dugc chon tir nhém bao gdm hydro, halogen va haloalky];

R duoc chon tir nhém bao gém lién két truc tiép, -[C(RORY.NR’-, -[C(R)
RY,0-, -NHC(=O)[C(RORYy-, -S(O)NH-, -NHC(=0)[CRYR?Y)INR’-, -NHC(=0)
[CRY(RY)]O-, va -NHS(O),-;

mdi R¢ va R4 doc 1ap duoc chon tir nhém bao gém hydro va alkyl dugc thé hodc

khong dugc thé:

E 1a nhéan di vong bdn canh dugc thé hodc khong duogc thé béng alkyl, oxo,

halogen, -C(=0)OR® va -OR¢;
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R¢ dugc chon tir nhém bao gém hydro, alkyl da dugc thé hoac khong dugc thé

va xycloalkyl dugc thé hodc khong duge thé;
R” dugce chon tir nhém bao gém xycloalkyl dugc thé hodc khong dugc thé, va
xycloalkenyl duogc thé hoic khong duoc thé;

R? duoc chon tr nhom bao gém alkyl dugc thé hoac khong duoc thé, alkenyl
duoc thé hoic khong dugc thé, alkynyl duoc thé hoic khong dugc thé, xycloalkyl duoc

thé hodc khong duoc thé, va xycloalkenyl dugc thé hoac khong dugc thé;

R’ duge chon tir nhom bao gdm hydro, alkyl dugc thé hodc khong duoc thé,
alkenyl duoc thé hoic khong duoc thé, alkynyl duoc thé hoac khong duogc thé,
xycloalkyl duge thé hodc khong duoc thé va xycloalkenyl dugc thé hodc khong duogc
thé;

n 1a s6 nguyén dugc chon tir nhém bao gom 0, 1 va 2;

p 12 36 nguyén dugc chon tir 0 va 1;

néu nhom alkyl va nhom alkenyl dugc thé, thi nhém alkyl va nhom alkenyl nay
duoc thé béng tir 1 dén 4 nhom thé ddc lap duogc chon tir nhém bao gém 0x0, halogen,
nitro, xyano, perhaloalkyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -OR'%, -SO,R %
-C(=0)OR!"2 -OC(=0)R'®, -C(=O)N(H)R!,-OR !0 -C(=O)N(alkyDR! -N(H)C
(=O)R' -N(H)R!, -N(alkyl)R'* -N(H)C(=O)N(H)R°, -N(H)C(=O)N(alkyR !, -NH-
SOs-alkyl, va -NH-SO,-xycloalkyl;

néu nhom xycloalkyl va nhom xycloalkenyl duogc thé, thi nhom xycloalkyl va
nhom xycloalkenyl nay dugc thé bang tir 1 dén 3 nhom thé doc 1ap dugc chon tir nhom
bao gdm oxo, halogen, nitro, xyano, alkyl, alkenyl, perhaloalkyl, aryl, heteroaryl,
heteroxyclyl, -OR'®, -SO,R!%, -C(=0)R!®, -C(=0)OR!" -OC(=0)R!% -
C(=O)N(H)R", -C(=0)N(alkyD)R!?, -N(H)C(=0)R %, -N(H)R!?, -N(alkyDR!?, -N(H)C
(=O)N(H)R', va -N(H)C(=0)N(alky)R!?, -NH-SO,-alkyl, va -NH-SO;-xycloalkyl;

néu nhém aryl duoc thé, thi nhom aryl nay duoc thé bang tir 1 dén 3 nhém thé
doc 1ap duoc chon tir nhém bao gém halogen, nitro, Xyano, hydroxy, alkyl, alkenyl,
perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-alkyl, -O-perhaloalkyl, -N(alkyl)
alkyl, -N(H)alkyl, -NHz, -SOs-alkyl, -SO,-perhaloalkyl, -N(alkyl)C(=O)alkyl, -
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N(H)C(=0)alkyl, -C(=O)N(alkyl)alkyl, -C(=O)N(H)alkyl, -C(=O)NH,, -SO,N(alkyl)
alkyl, -SO2N(H)alkyl, -SO2NH», -NH-SO»-alkyl, va -NH-SO»-xycloalkyl;

néu nhém heteroaryl duoc thé, thi nhom heteroaryl nay duogc thé bang tir 1 dén 3
nhom thé doc lap dugc chon tr nhém bao g&n halogen, nitro, xyano, hydroxy, alkyl,
alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-alkyl, O-perhaloalkyl,-
N(alkyl)alkyl, -N(H)alkyl, -NH, -SOs-alkyl, -SO»-perhaloalkyl, -N(alkyl)C(=0)alkyl,
-N(H)C(=0O)alkyl, -C(=O)N(alkyl)alkyl, -C(=O)N(H)alkyl, -C(=O)NHa, -SO,N(alkyl)
alkyl, -SO.N(H)alkyl, -SO2NH,, -NH-SOs-alkyl, va -NH-SO»-xycloalkyl;

néu nhém heteroxyclyl duge thé, thi nhom heteroxyclyl nay dugc thé bang tir 1
dén 3 nhom thé. Néu cac nhom thé ndm trén nguyén t cacbon vong cua “di vong”, thi
cac nhom thé nay doc 1ap duoc chon tir nhom bao gdém halo gen, nitro, Xyano, oxo, alkyl,
alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, heteroxyclyl, -OR!%®, -
C(=0)OR!'% -OC(=0)R!%, -C(=0)N(H)R!, -C(=0)N(alky)R'®, -N(H)C(=0)R!%, -
NIH)R!, -N(alkyDR!'’, -N(H)C(=O)N(H)R'?, -N(H)C(=O)N(alky)R'® Néu nhéom di
vong nay duoc thé trén nguyén tir nito vong cta “di vong”, thi cdc nhom thé nay duogc
chon tir nhém bao gdém alkyl, alkenyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, -
SO.RM -C(=0)R!" C(=0)OR!* -C(=O)N(H)R', -C(=O)N(alkyD)R', -NH-SO,-
alkyl, va -NH-SO;-xycloalkyl;

R' dugce chon tir nhém bao gdm hydro, alkyl, alkenyl, xycloalkyl, xycloalkenyl,

aryl, heteroaryl, va heteroxyclyl;

R!'% duge chon tir nhom bao gdm alkyl, alkenyl, perhaloalkyl, xycloalkyl,

xycloalkenyl, aryl, heteroaryl, va heteroxyclyl;

R'% durge chon tir nhém bao gdm hydro, alkyl, alkenyl, perhaloalkyl, xycloalkyl,

xycloalkenyl, aryl, heteroaryl, va heteroxyclyl;

Theo cac phuong an nhét dinh, R! duoc chon tir nhém bao g6m hydro, alkyl dugc

thé hoac khong duogc thé, va xycloalkyl dugc thé hoac khong dugc thé.

Theo cic phuong 4n khac, R' dugc chon tir nhém bao gém hydro, metyl va
xyclopropyl.
Theo céc phuong an nhét dinh, R® 1a alkyl duoc thé hoac khong dugc thé.

Theo cac phuong an khac, R® 1a metyl.

-7 -
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Theo cc phuong én nhat dinh, R* 1a alkyl duoc thé hodc khong duoc thé.
Theo cac phuong an khac, R* [a metyl.

Theo cac phuong an nhit dinh, R5 1a pheny! duge thé hoic khong duge thé, trong

d6 cac nhom thé doc 1ap duoc chon tir R? va R®.

Theo cac phuong an nhét dinh, R*vaRP® dac biét duoc chon tir hydro, halogen va

haloalkyl.
Theo cac phuong an khac, R*va R doc 1ap 1a flo hodc iot.

Theo céc phuong an nhét dinh, R® duoc chon tir nhom bao g6m lién két truc tiép,

[C(RORINR’-, -[C(R)RJ,0-, va -NHC(=0)[C(R®)R],-.

Theo cac phuong an khéac, R® dugce chon tir nhém bao g61n lién két truc tiép, -

NH-, —O-, -CH,0-, va -NHC(=0)-.

Theo céc phuong an nhét dinh, E dugc chon tor nhém bao gém 3-oxetan, 1-
azetidin, 1-azetidin-2-on va 3-azetidin dugc thé hodc khong dugc thé; trong dé cac nhom

thé doc 1ap dugc chon tor metyl, flo, -C(=0)OR¢, va -ORE.

Theo cac phuong an nhét dinh, R® duoc chon tir hydro va alkyl dugc thé hoac
khong duoc thé.

Theo cac phuong an khac, R® duoc chon tir hydro, tert-butyl, va -CH>C(=O)NH,.
Theo cac phuong 4n nhét dinh, R7 1a xycloalkyl dugc thé hodc khong dugc thé.
Theo céac phuong an khac, R7 1a xyclopropyl.

Theo céc phuong 4n nhét dinh, R® 12 xycloalkyl duoc thé hodc khong dugc thé.
Theo cac phuong an khac, R® 1a xyclopropyl.

Theo cac phuong 4n nhét dinh, R? 14 hydro.

Theo mot phuong an, sang ché dé cap dén hop chét co cong thuec Ia:



Ra
X@
.
O HN \
Rl 3
Ny P N/R
O)\N \ O
N
/\R6_E

trong do,
R, R3, RY, RS, E, R? va R® 1a nhu dugc xé4c dinh trong cong thire (1).

Theo phuong 4n khic, sang ché dé cap dén hop chit ¢6 cong thire (Ib):

Ra
=~
3
O HN N
R3

N/

RI
\N

=
O)\N N

0
R4
x _R

S
NN
m J o

/

S

trong do;
R, R%, R*, R7, R? va R® la nhu duge xéc dinh trong cong thuec (1);

Theo phuong an khac, sang ché dé cap dén hop chat ¢6 cong thire (Ic):



trong do:
R!, R, RY, R®, R?*va R®la nhu duoc xdc dinh trong cong thire (1).

Céc thuat nglt chung dugc st dung trong cong thirc bat ky trong ban mé ta c6 thé
duoc xac dinh nhu sau; tuy nhién, nghia dugc chi ra khong duoc hiéu 12 nhim dé gioi

han pham vi cta chinh thuét ng@ do.

Thuat ngft “alkyl”, trong ban md ta, nghia 1a hydrocacbon mach thing hoic mach
nhanh chira tir 1 dén 20 nguyén tir cacbon. Tét hon la chudi alkyl c6 thé chua tir 1 dén
10 nguyén tir cacbon. Tét hon nita 1a mach alkyl c6 thé chia dén 6 nguyén tr cacbon.
Vi du dién hinh vé alkyl bao gdm, nhung khong bi gidi han ¢, metyl, etyl, n-propyl, iso-
propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, va n-
hexyl.

Thuat ngtt “alkenyl” trong ban md ta, nghia 1a nhém “alkyl” nhu duoc xac dinh
trong ban mo ta chira tir 2 dén 20 nguyén tir cacbon va chira {t nhat mot lién két doi. Vi
du dién hinh vé alkenyl bao gém, nhung khong bi gidi han &, pent-2-enyl, hex-3-enyl,

alyl, vinyl, va dang tuong tu.

“Alkyl”, “alkenyl” nhu dugc xéc dinh trong ban md ta c6 thé duge thé bing mot
hodc nhiéu nhom thé ddc lap dugc chon tir nhém bao gém oxo, halogen, nitro, xyano,
haloalkyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -OR!%®, -SO,R!% -C(=0)R!%, -
C(=0)OR'"%2, -OC(=0)R!%, -C(=0)N(H)R', -C(=0)N(alkyD)R'?, -N(H)C(=O)R %, -
N(H)R'™, -N(alkyDR', -N(H)C(=O)N(H)R!?, -N(H)C(=0)N(alkyDR'?, -NH-SO,-alkyl
va -NH-SO»-xycloalkyl; trong do, R!® duoc chon tir nhém bao g6m hydro, alkyl,

-10 -
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alkenyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, va heteroxyclyl; R'%* duogc chon tur
nhém bao gom alkyl, alkenyl, haloalkyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl,
heteroaryl, heteroxyclyl; R'® dugc chon tir nhém bao gém hydro, alkyl, alkenyl,
haloalkyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, va heteroxyclyl.

5

Thuét nglt “haloalkyl” nghia la alkyl, truong hop cé thé 13, duoc thé bang mot
hoic nhiéu nguyén tu halogen, trong do cdc nhém alkyl la nhu duge xac dinh & trén.
Thuat ngtt “halo” dugc st dung & day co thé duoc st dung thay thé cho thuat ngtt
“halogen” va nghia 1a F, CI, Br hogc I. Vi du vé “haloalkyl” bao gdm nhung khong bi
gidi han ¢ triflometyl, diflometyl, 2,2,2-trifloetyl, pentafloetyl, pentacloetyl, 4,4, 4-
triflobutyl, 4,4-difloxyclohexyl, clometyl, diclometyl, triclometyl, 1-brometyl va dang
tuong tu. Thuat ngit nhom “perhaloalkyl” nhu dugc xdc dinh & trén trong dé tat ca
nguyén to hydro cia nhém alkyl duge thé bang halogen, duoc lay lam vi du la

triflometyl, pentafloetyl va dang tuong tu.

Thuat ngtr “xycloalkyl” nhu duogc st dung trong ban moé ta, nghia la hé vong
khong thom mot vong, hai vong, hodc ba vong chira tir 3 dén 14 nguyén tir cacbon, tdt
hon 1a vong xycloalkyl mot vong chira tir 3 dén 6 nguyén tir cacbon. Vi du vé hé vong
mot vong bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va
xyclooctyl. Vi du vé hé vong hai vong 1a hé vong mot vong duge tao cau ndi trong do
hai nguyén tir cacbon khong lién ké ctia vong mot vong duoc ndi voi nhau bang cau ndi
alkylen. Vi du dién hinh vé& hé vong hai vong bao gdém, nhung khong bi 2161 han ¢,
bixyclo[3,1,1]heptan, bixyclo[2,2,1]heptan, bixyclo[2,2,2]octan, bixyclo[3,2,2]nonan,
bixyclo[3,3,1]nonan, va bixyclo[4,2,1]nonan, bixyclo[3,3,2]decan, bixyclo[3,1,0]
hexan, bixyclo[410]heptan, bixyclo[3,2,0]heptan, octahydro-1H-inden. Vi du vé hé
vong ba vong la hé vong hai vong trong d6 hai nguyén ttr cacbon khong lién ké ctia vong
hai vong dugc lién két bing lién két hodc cdu ndi alkylen. Vi du dién hinh vé hé vong
ba vong bao gf“)m, nhung khong bi giéi han ¢, trixyclo[3,3,1,0>nonan va
trixyclo[3,3,1,1%"]decan (adamantan). Thuat ngt xycloalkyl ciing bao gdm hé vong
xoin trong do6 cac vong duogc tao vong trén mot nguyén tir cacbon duy nhat, vi du vé cac
hé vong xodn la spiro[2,5]octan, spiro[4,5]decan, spiro[bixyclo[4,1,0]heptan-2,1'-
xyclopentan], hexahydro-2'H-spiro[xyclopropan-1,1'-pentalen].

Thuat nglt “xycloalkenyl” trong ban mo ta, nghia la nhom xycloalkyl nhu duoc
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xac dinh ¢ trén chia it nhat mot lién két doi.

“Xycloalkyl” va “xycloalkenyl” nhu dugc xac dinh ¢ trén c6 thé duoc thé hodc
khong duoc thé béng mdt hodc nhiéu nhom thé ddc 1ap dugc chon tr nhém bao gém
oxo, halogen, nitro, xyano, hydroxyl, hydroxyalkyl, alkyl, alkenyl, perhaloalkyl, aryl,
heteroaryl, heteroxyclyl, --OR!'%, -SO,R!'%, -C(=0)R ', -C(=0)OR ' -OC(=0)R !, -
C(=O)N(H)R'", -C(=O)N(alky)R', -N(H)C(=0)R'%, -N(H)R'®, -N(alky)R'Y, -N(H)
C(=O)NH)R", -N(H)C(=O)N(alkyD)R'%, -NH-SOs-alkyl va -NH-SOs-xycloalkyl;
trong d6, R dugc chon tir nhém bao gdm hydro, alkyl, alkenyl, xycloalkyl,
xycloalkenyl, aryl, heteroaryl, va heteroxyclyl; R'% dugc chon tir nhém bao gém alkyl,
alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, heteroxyclyl; R'% duogc
chon tir nhém bao gdm hydro, alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl,

aryl, heteroaryl, va heteroxyclyl.

Thuit ngit “aryl” dung dé chi hé vong hydrocacbon thom mot vong, hai vong
hozc ba vong hoa tri mot. Vi du vé cac nhém aryl bao gdm phenyl, naphtyl, anthracenyl,
florenyl, indenyl, azulenyl, va dang twong tu. Nhom aryl cling bao gdm céc hydrocacbon
thom hai vong va ba vong no méot phan nhu tetrahydro-naphtalen. Nhom aryl con bao
gém vong aryl duoc ngung tu véi vong heteroaryl hodc di vong nhu 2,3-dihydro-
benzo[1,4]dioxin-6-yl; 2,3-dihydro-benzo[1,4]dioxin-5-yl; 2,3-dihydro-benzofuran-5-
yl; 2,3-dihydro-benzofuran-4-yl; 2,3-dihydro-benzofuran-6-yl; 2,3-dihydro-benzofuran
-6-yl; 2,3-dihydro-1H-indol-5-yl; 2,3-dihydro-1H-indol-4-yl; 2,3-dihydro-1H-indol-6-
yl; 2,3-dihydro-1H-indol-7-yl; benzo[1,3]dioxol-4-yl; benzo[1,3]dioxol-5-yl; 1,2,3.4-
tetrahydroquinolinyl; 1,2,3,4-tetrahydroisoquinolinyl; 2,3-dihydrobenzothien-4-yl, 2-

oxoindolin-5-yl.

Aryl nhu duge xac dinh trong ban mé ta ¢6 thé duoc thé hodc khong duoc thé
b@ing mét hodc nhiéu nhom thé doc lap dugc chon tr nhom bao gé)m halogen, nitro,
Xyanb, hydroxy, alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-
alkyl, -O-perhaloalkyl, -N(alkylalkyl, -N(H)alkyl, -NH), -SO,-alkyl, -SO»-
perhaloalkyl, -N(alkyl)C(=O)alkyl, -N(H)C(=0O)alkyl, -C(=O)N(alkyl)alkyl, -C(=O)N
(H)alkyl, -C(=O)NHa, -SO,N(alkylalkyl, -SO>N(H)alkyl, -SO2NHa, -NH-SO»-alkyl va
-NH-SOz-xycloalkyl;

Thuat ngit “heteroaryl” dung dé chi hé vong mét vong, hai vong, hodc ba vong 5
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dén 14 canh ¢6 tir 1 dén 4 nguyén tir khac loai trén vong dugc chon tir O, N, hoic S, va
cac nguyen tu trén vong con lai la cacbon (véi nguyén tir hydro thich hop trir khi ¢6 quy
dinh khéc), trong dé it nhat mot vong trong hé vong nay la vong thom. Cdc nhom
heteroaryl c¢6 thé duoc thé hogc khong duge thé bang mot hodc nhidu nhém thé. Theo
mot phuong an, 0, 1, 2, 3, hodc 4 nguyén t ctia mdi vong ctia nhom heteroaryl cé thé
dugc thé bang nhém thé. Vi du vé cac nhém heteroaryl bao gobm pyridyl, 1-oxo-pyridyl,
furanyl, thienyl, pyrolyl, oxazolyl, oxadiazolyl, imidazolyl, thiazolyl, isoxazolyl,
quinolinyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
triazolyl, thiadiazolyl, isoquinolinyl, benzoxazolyl, benzofuranyl, indolizinyl,
imidazopyridyl, tetrazolyl, benzimidazolyl, benzothiazolyl, benzothiadiazolyl,
benzoxadiazolyl, indolyl, azaindolyl, imidazopyridyl, quinazolinyl, purinyl,
pyrolo[2,3]pyrimidinyl, pyrazolo[3,4]pyrimidinyl, va benzo(b)thienyl, 2,3-thiadiazolyl,
1H-pyrazolo[5,1-c]-1,2,4-triazolyl, pyrolo[3,4-d]-1,2,3-triazolyl, xyclopentatriazolyl,
3H-pyrolo[3,4-c] isoxazolyl va dang tuong tu.

Heteroaryl nhu dugc x4c dinh trong ban mé ta c¢6 thé duoc thé hodc khong dugc
thé béng mot hodc nhiéu nhom thé doc 1ap dugce chon tir nhom bao gdm halogen, nitro,
Xyano, hydroxy, alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-
alkyl, O-perhaloalkyl,-N(alkyl)alkyl, -N(H)alkyl, -NH, -SO»-alkyl, -SO»-perhaloalkyl,
-N(alky)C(=O)alkyl, -N(H)C(=O)alkyl, -C(=O)N(alkyl)alkyl, -C(=O)N(H)alkyl, -
C(=0O)NHoa, -SO;N(alkyl)alkyl, -SO2N(H)alkyl, -SO2NH>, -NH-SO,-alkyl va -NH-SO»-
xycloalkyl.

Thuét nglt “di vong” hodc “mach di vong” trong ban mo ta, nghia 1a nhom
“xycloalkyl” trong d6 mot hodc nhidu nguyén tir cacbon duogc thay thé bang -O-, -S-,-
S(02)-, -S(0)-,-NR™)-, -Si(R™MR"-, trong do, R™ va R™ doc 1ap duoc chon tir nhdém bao
gdm hydro, alkyl, alkenyl, alkynyl, aryl, heteroaryl, xycloalkyl, va heteroxyclyl. Di vong
nay c6 thé dugc ndi voi gbe phén tr me qua nguyén tir cacbon bét ky hodc nguyén t
nito bat ky dugc chira trong di vong. Vi du dién hinh vé di vong mot vong bao gom,
nhung khong bi gidi han 0, azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl,
1,3-dioxolanyl,  1,3-dithiolanyl,  1,3-dithianyl,  imidazolinyl,  imidazolidinyl,
isothiazolinyl,  isothiazolidinyl,  isoxazolinyl,  isoxazolidinyl,  morpholinyl,
oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl,

pyranyl, pyrazolinyl, pyrazolidinyl, pyrolinyl, pyrolidinyl, tetrahydrofuranyl,
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tetrahydrothienyl,  thiadiazolinyl,  thiadiazolidinyl,  thiazolinyl, thiazolidinyl,
thiomorpholinyl, 1,1-dioxidothiomorpholinyl (thiomorpholin sulfon), thiopyranyl, va
trithianyl. Vi du dién hinh vé di vong hai vong bao gom, nhung khong bi gidi han ¢ 1,3-
benzodioxolyl, 1,3-benzodithiolyl, 2,3-dihydro-1,4-benzodioxinyl, 2,3-dihydro-1-
benzofuranyl, 2,3-dihydro-1-benzothienyl, 2,3-dihydro-1 H-indolyl va 1,2,3,4-
tetrahydroquinolinyl. Thuét ngt di vong ciing bao gébm hé di vong ¢6 cdu ndi nhu

azabixyclo[3,2,1]octan, azabixyclo[3,3,1]nonan va dang tuong tu.

Nhém heteroxyclyl ¢6 thé duge thé hodc khong duge thé trén nguyén t cacbon
vong béng mot hodc nhiéu nhom thé doc lap duoc chon tir nhdm bao g61n halogen, nitro,
xyano, oxo, alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl,
heteroxyclyl, -OR'™, -C(=0)OR!%, -OC(=0)R!%, -C(=0)N(H)R'’, -C(=0)N(alkyl)R!?,
-N(H)C(=0O)R %, -N(H)R!, -N(alky)R, -N(H)C(=O)N(H)R?,
N(H)C(=O)N(alkyl)R'%; cac nhém thé trén nguyén ti nito vong ciia “di vong” duogc
chon tir alkyl, alkenyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, -SO,R!%, -C(=O)R %,
C(=0)OR!"= -C(=0)N(H)R'’, -C(=O)N(alkyDR!, -NH-SO,-alkyl va -NH-SO-
xycloalkyl; R'%* dugc chon tir alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl,
aryl, heteroaryl, heteroxyclyl; R' dugc chon tir hydro, alkyl, alkenyl, perhaloalkyl,

xycloalkyl, xycloalkenyl, aryl, heteroaryl, va heteroxyclyl.

Thuét ngit “oxo0” c¢6 nghia la oxy hoa tri hai (=0) duoc gin vao nhém me. Vi du
oxo dugc gin vao cacbon tao thanh cacbonyl, oxo duoc thé trén xyclohexan tao thanh
xyclohexanon, va dang tuong tu.

Thuét ngir “dugc tao vong” nghia la h¢ vong duoc tao vong v6i vong khac &
nguyén ttr cacbon ctia hé vong hodc ngang qua lién két ciia hé vong nay nhu trong truong
hop hé vong ngung tu hodc hé vong X04n.

Thuat ngit “cé cau n6i” nghia 1a hé vong chira ciu nbi alkylen c6 tir 1 dén 4 don
vi metylen ndi hai nguyén tir vong khong lién ké.

Cén hiéu réng cac hop chét c6 cong thire (1), (Ia), (Ib) va (Ic) vé mit cu truc bao
g61n tat ca cac chat hd bién va mubi duogc dung ma ¢6 thé duoc du tinh tir cdu tric hoa

hoc cua loai dugec mo ta ¢ day.

Hop chat ma raxemat, chat ho bién cua né va mudi dugce dung ctia chung nhu
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duge md ta trén day trong d6 hop chit ¢é cong thic tong quat [, (Ia), (Ib) va (Ic) dugc
chon tir nhém bao gom:

1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl
pyrido [4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (hop chét 1),

3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyazetidin-1-yl)
phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 2);

3-xyclopropyl-1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)
amino)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 3);

3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-1-(3-(2-oxoazetidin-
1-yDphenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 4)

3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-1-(3-(oxetan-3-y
lamino )phenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 5)

tert-butyl 3-((3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-
2,4,7-triox0-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)carbamoyl)
azetidin-1-cacboxylat (Hop chét 6)

3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl- 1-(3-(oxetan-3-
yloxy) phenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 7)

1-(3-(azetidin-1-yl)phenyl)-3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6, 8-
dimetyl pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 8)

3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)- 1-(3-(3-hydroxyoxetan-3-yl)
phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 9)
N-(3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-2,4,7-trioxo-
3.,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)-3-metyloxetan-3-
carboxamit (Hop chat 10)
1-(3-(xyclopropancacbonyl)phenyl)-3-xyclopropyl-5-((2-flo-4-iodophenyl)
amino)-6,8-dimetylpyrido[4,3-d|pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 11)
1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-3,6,8-
trimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 12)
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5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl- 1-(3-((oxetan-3-yloxy)metyl)
phenyl )pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 13)

5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyoxetan-3-yl)phenyl)-3,6,8-
trimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 14)

5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl- 1-(3-(oxetan-3-yloxy)phenyl)
pyrido [4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 15)

1-(3-(azetidin-1-yl)phenyl)-5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetylpyrido
[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 16)

5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl- 1 -(3-(oxetan-3-ylamino)phenyl)
pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 17)

N-(3-(5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl-2,4,7-trioxo-3,4,6,7-
tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)-3-metyloxetan-3-carboxamit (Hop
chat 18)

2-((1-(3-(5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl-2,4,7-trioxo-3,4,6,7-
tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)azetidin-3-yl)oxy)axetamit  (Hop
chat 19)

5-((2-flo-4-iodophenyl)amino)-1-(3-(3-flooxetan-3-yl)phenyl)-3,6,8-trimetyl
pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 20)

N-(3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-2,4,7-trioxo-
3,4,0,77-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)azetidin-3-carboxamit (Hop
chét 21)

Sang ché ciing d& xudt phuong phép trc ché enzym MEK bao gdm bude cho
enzym MEK nay tiép xtc v6i ché pham chtta hop chit ¢ cong thire I, Ta, Ib, Ic, dang
hd bién ctia chiing hodc mudi duoc dung ctia ching, di dé e ché enzym nay, trong dé

MEK kinaza bi @rc ché bdi enzym da néu, ma xay ra trong té bao.

Sang ché ciing dé xuit phuong phap diéu tri rdi loan do MEK gdy ra & ddi tuong
bi méc r6i loan nay, bao gdm cho ddi tugng nay st dung lugng hitu hiéu ché phim chua

hop chit c6 cong thire I, Ia, Ib, Ic, dang hd bién cua ching hoac mudi dugc dung cua

- 16 -



22698

ching. Phuong phdp diéu tri nay cling ¢6 thé duge két hop voi liéu phép bo sung nhu

xa tri, hoa tri, hodc to hop cuia ching.

Céc roi loan do MEK gdy ra nhu néu trén bao gom bénh viém, nhiém khuan, rdi
loan do tu mién, dot quy, thi€u mau cuc bd, roi loan tim, cac roi loan than kinh, cac roi
loan xo hoa, roi loan tang sinh, rdi loan tang sinh qua mrc, khoi u, bénh bach cau, u

budu, ung thu, ung thu biéu mo, cac bénh chuyén hoa va bénh ac tinh.

Sang ché con dé xuat phuong phép diéu tri hoic phong ngtra bénh tang sinh ¢ d6i
tugng bao gdm cho déi twong nay st dung luong hitu hiéu ché pham chura hop chat ¢o
cong thire I, Ia, Ib, Ic, dang hod bién cua chung hodc mubi duogc dung cua ching. Bénh
tang sinh nay bao gdm bénh ung thu, bénh vay nén, chung tai phat hep (van tim), bénh

tw mién, hodc bénh xo vita dong mach.

Sang ché con dé xuat phuong phép diéu tri hodc phong ngura bénh viém ¢ doi
tugng bao gom cho doi twong nay sir dung lugng hitu hiéu ché pham chira hop chat ¢é
cong thire I, Ia, Ib, Ic, dang hd bién ctia ching hodc mudi duoc dung cda ching. Bénh

viém nay bao gdm viém kh&p dang thap hodc bénh xo cling rai réc.

Sang ché ciing dé xuét phuong phéap lam thoai hoa, e ché su sinh trudng hodc
tiéu diét cac té bao ung thu bao gdm cho céc té bao tiép xuc véi lwgng hitu hiéu ché
phém dé 1am thodi hoa, tc ché su sinh truong hoac tiéu di¢t cac té bao ung thu, ché
pham nay chtra hop chit c¢6 cong thirc I, Ta, Ib, Ic, dang hd bién cia chung hodc mubi

dugc dung cua chung.

Sang ché cling dé xuat phuong phap trc ché su tang kich thude khéi u, 1am giam
kich thuée khdi u, giam qua trinh tang sinh khdi u hodc ngan ngira qua trinh tdng sinh
khéi u & dbi twong can didu tri bao gdm cho dbi tuong nay sir dung lugng hitu hiéu ché
pham dé we ché sy gia tang kich thudce khdi u, lam giam kich thuge khdi u, giam qué
trinh tang sinh khéi u hodc ngan ngira qua trinh tang sinh khéi u, ché phdm nay chta
hop chit ¢co cong thuc I, Ia, Ib, Ic, dang hod bién cua chung hodc mudi duoc dung cua

chung.

Con dudng MEK-ERK duoc hoat hoa trong nhiéu tinh trang viém (Kyriakis va
Avruch 1996, Vol. 271, No. 40, pp. 24313-24316; Hammaker et al., J Immunol
2004;172;1612-1618), bao gém viém khop dang thap, bénh viém rudt va COPD. MEK
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diéu hoa qua trinh sinh téng hop xytokin gay viém TNF, IL-6 va IL-1. B ¢6 bdo cdo

rang chat tc ché MEK gy can tr& qué trinh san xuét/ tiét cac xytokin nay.

Sang ché dé cap dén chit tc ché MEK kinaza dé diéu tri cac rdi loan gy ra boi
su hoat héa qua muc, su hoat hda bat thuong, su hoat héa co dinh, dot bién chirc nang
c6 loi ciia MEK kinaza va/hogc kinaza co chat ctia né ma bao gdm nhung khong bi gidi
han &, ERK. Cac rdi loan nay bao goém réi loan tdng sinh qud mirc ma bao gdm nhung
khong bi gi6i han &, bénh vay nén, seo 13i, chimg tang san cua da, tdng san lanh tinh
tuyén tién liét (BPH), cac khéi u rdn nhu ung thu dudng hd hip (bao gém nhung khong
bi gi¢i han &, ung thu biéu mo phdi té bao nhé va khong té bao nho ), ung thu ndo (bao
gdm nhung khong bi gi¢i han &, u than kinh dém, u nguyén bao tiy, u mang nio that, u
ngoai bi than kinh va khéi u tuyén ting), ung thu vii (bao gdm nhung khong bi gidi han
&, ung thu biéu md 6ng dan sira, ung thu biéu mo tiéu thily xam lan, ung thu biéu md
ong dan sira va tiéu thuy tai chd), ung thu co quan sinh san (bao gdm nhung khong bi
gi6i han &, ung thu tuyén tién liét, ung thu tinh hoan, ung thu budng trimg, ung thu ndi
mac tir cung, ung thu ¢d tir cung, ung thu am dao, ung thu am ho, va sarcom cua tir
cung), ung thu dudng tiéu hoa (bao gdm nhung khong bi gidi han 6, ung thu thuc quan,
ung thu ruot két, ung thu truc két trang, ung thu da day, ung thu tai mat, ung thu tuy,
ung thu tryc trang, ung thu hdu mon, ung thu rudt non va ung thu tuyén nuge bot), ung
thu dudng tiét nidu (bao gdm nhung khong bi gi6i han &, ung thu bang quang, ung thu
niéu quan, ung thu than, ung thu tuyén thén, ung thu ni€u dao va nhu than), ung thu mét
(bao gdbm nhung khong bi gii han ¢, u melanin trong mét, va u nguyén bao vdong mac),
ung thu gan (bao gdm nhung khong bi giéi han &, ung thu biéu mo té bao gan, va ung
thu biéu md dudong mat), ung thu da (bao g6m nhung khong bi 2161 han &, u melanin,
ung thu biéu md té bao vay, sacom Kaposi, ung thu da té bao Merkel, ung thu da khong
melanin), ung thu dau va c¢6 (bao gém nhung khong bi gi6i han &, ung thu thanh quan,
ung thu mili hong, ung thu ha hong, ung thu miéng-hau, ung thu moi va ung thu khoang
miéng va ung thu té bao vay), ung thu tuyén gidp, ung thu tuyén cén giap, va cac di cin
ctia chung. Réi loan tang sinh manh cling bao gdm, bénh bach ciu (bao gdm nhung
khong bi giéi han &, bénh bach ciu nguyén bao lympho c4p tinh, bénh bach cau tiy bao
cip tinh, bénh bach cau tiy xuong man tinh, bénh bach cau lympho bao man tinh, va
bénh bach cdu t& bao 16ng), sacom (bao gém nhung khong bi giéi han ¢, sacém md

mém, sacom xuong, sacom lympho, sacom co van), va u bach huyét (bao gobm nhung
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khong bi gi¢i han ¢, u bach huyét khong phai dang Hodgkin, u bach huyét lién quan dén
AIDS, u bach huyét té bao T & da, u bach huyét Burkitt, bénh Hodgkin, va u bach huyét
hé than kinh trung uong).

Sang ché dé cap dén chit Ge ché MEK kinaza dung dé diéu trj cac rdi loan lién
quan dén sy didu hoa bat thuong hoat tinh kinaza ngoai bao gdy nguyén phan bao gdém
nhung khong bi gi¢i han ¢, ching gan to, bénh suy tim, tim to, b¢nh déi duong, dot quy,

bénh Alzheimer, bénh xo nang, sbc nhiém trung hodc bénh hen.

Sang ché dé cap dén chit e ché MEK kinaza dung dé didu tri cac bénh va cac
ri loan lién quan dén su tao mach bt thuong, khong binh thuong va/hodc qua miec.
Céc rdi loan lién quan dén su tao mach nay bao gdm nhung khong bi gidi han ¢, su sinh
trudng va di can khdi u, tic tinh mach vdng mac thiéu mau cuc bd, bénh vong mac do
dai thdo duong, su thoai hoa diém vang, ching tang nhan dp tao mach mdi, bénh vay
nén, ching viém, viém khép dang thip, ching tai phat hep dng ghép dong mach (van

tim), ching tdi phét hep (van tim) va ching tai phat hep trong stent.

Hop chit duge dé cp trong sang ché ¢6 thé duoc st dung lam tac nhan tri liéu
don (duy nhat) hoic trong to hop véi hoat chat khic, bao gdm céc chit hoa tri lidu va
chat khang viém. Cac to hop nay bao gdm nhung khong bi gi¢i han &, su két hop chit
trc ché MEK kinaza véi chét chéng nguyén phan, chat chdng tao mach, chét alkyl hoa,
chit chbng tang sinh qua murc, chat chdng chuyén hod, chét cai xen ADN, chét (rc ché
chu ky té bao, chit wc ché kinaza, chét tc ché yéu td sinh trudng, chit tc ché enzym,

chat trc ché topoisomeraza, chat diéu bicn dap g sinh hoc hodc cic chat khang hormon.

Thuét nglt “nhiét do phong” biéu thi nhiét do bét ky nam trong khoang tir 20°C

dén khoang 40°C, ngoai trir va theo cach khac né dugc dé cép cu thé trong phan mo ta.

Céc san pham trung gian va hop chat theo sang ché co thé thu duoc & dang tinh
khiét theo cach da biét trong linh vuc nay, vi du, bang cach chung cét hét dung moi trong
chan khong va tai két tinh phin cin thu duge tr dung moi thich hop, nhu pentan, dietyl
ete, isopropyl ete, cloroform, diclometan, etyl axetat, axeton hoac céc dang két hop cua
ching hodc thuc hién mot trong sé cac phuong phép tinh ché, nhu sic ky cot (vi du, sdc
ky cot nhanh) trén nguyén liéu hd tro thich hgp nhu nhom oxit hodc silicagel bang cach

st dung dung moi rira giai nhu diclometan, etyl axetat, hexan, metanol, axeton va cac
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dang két hop ctia ching. Phuong phap LC-MS diéu ché ciing duoc st dung dé tinh ché

cac phan to dugc mo ta ¢ day.

Cac mudi cta hop chét co cong thire I ¢6 thé thu duoc bang cach hoa tan hop chit
nay trong dung moi thich hop, vi du trong hydrocacbon dugc clo hoa, nhu metyl clorua
hodc cloroform hodc ruou béo co khdi lugng phan tu thép, vi du, etanol hodc
isopropanol, ma sau d6 dugc xtr ly bing axit hodc bazo mong mudn nhu duoc néu trong
Berge S.M. et al. “Pharmaceutical Salts, review article in Journal of Pharmaceutical
sciences Vol. 66, pages 1-19 (1977)” va trong cdm nang vé cac tinh chét ciia mubi dugc
dung, chon loc, va str dung ctia P.H.Einrich Stahland Camille G.wermuth, Wiley- VCH
(2002). Danh sach mudi thich hop cling ¢6 thé duoc tim thdy trong Remington™s
Pharmaceutical Sciences, 18th ed., Mack Publishing Company, Easton, PA, 1990, p.
1445, va Journal of Pharmaceutical Science, 66, 2-19 (1977). Vi du, mubi nay cé thé 1a
mudi cia kim loai kiém (vi du, natri hozc kali), kim loai kiém thd (vi du, canxi), hoac

amoni.

Hop chét theo sang ché hoic ché phim cua ching ¢6 kha niang dugc st dung lam
mudi cdng axit, mubi cOng hodc dugce trung hoa bazo dugce dung. dugc tao thanh béng
phan ng véi axit vo co, nhu axit clohydric, axit bromhydric, axit percloric, axit nitric,
axit thioxyanic, axit sulfuric, va axit phosphoric, va axit hitu co nhu axit formic, axit
axetic, axit propionic, axit glycolic, axit lactic, axit pyruvic, axit oxalic, axit malonic,
axit sucxinic, axit maleic, va axit fumaric, hodc béng phéan tng véi bazo vo co, nhu natri
hydroxit, kali hydroxit. Viéc chuyén hoa thanh mudi duoc thuc hién béng cach xu ly
hop chat bazo véi it nhét luong ty lugng cda axit thich hop. Thong thuong, bazo tu do
dugc hoa tan trong dung moi hitu co tro nhu dietyl ete, etyl axetat, cloroform, etanol,
metanol, va dang tuong tu, va axit duoc bd sung trong dung moi twong tu. Hon hop nay
duogc gilt & nhiét do thich hop (vi du, nam trong khoang tir 0°C dén 50°C). Mudi tao

thanh tu két tia hodc c6 thé dugc 14y ra khoi dung dich v6&i dung moi it phéan cuec.

Hop chét c6 cong thirc I theo sang ché ¢o thé tdn tai & dang hd bién, nhu chat hd
bién keto-enol. Cac dang hd bién nay déu thudc muc dich cta séng ché va cac chét hd
bién nay c6 thé ¢ dang cén bang nhau hodc ¢6 dang chiém uu thé hon cac dang con lai.

Tién duoc chét co thé duoc bao ché tai chd trong qua trinh phan 1ap va tinh ché

hop chét, hodc bang ciach cho hop chét da dugc tinh ché phdn tng riéng r& véi chat tao

- 20 -



22698

dan xuét thich hop. Vi du, nhém hydroxy c6 thé dugc chuyén héa thanh este qua qua
trinh x ly bang axit carboxylic trong diéu kién c6 mat chit xuc téc. Vi du vé céc gbe
tién duoc chit regu dé phéan cit bao g6m gbc este alkyl mach n gin duoc thé hodc khong
duoc thé, phan nhanh hodc khong phan nhanh, vi du, etyl este, este alkenyl mach ngan,
este di-alkylamino mach ngéan alkyl mach ngin, vi duy, dimetylaminoetyl este, este
axylamino alkyl mach ngén, este axyloxy alkyl mach ngan (vi du, pivaloyloxymetyl
este), aryl este, vi du, phenyl este, este aryl-alkyl mach ngan, vi du, benzyl este, dugc
thé hoac khong duogc thé, vi du, béng cac nhom thé metyl, halo, hodc metoxy, aryl va
este aryl-alkyl mach ngin, amit, amit alkyl mach ngén, amit di-alkyl mach ngin, va

hydroxy amit.

Thuat ngit “tién duoc chit” dung dé chi din xuét cua hop chat, ma dan xuét nay,
khi dugc dung cho dong vat mau néng, vi du nguoi, dugc chuyén hoa thanh hop chat
(thubc). Su phén cit kidu enzym va/hoic thuy phan hoa hoc ctia hop chét theo séang ché
dién ra theo cach ma dang thude duge cdp phép (thude axit carboxylic ban dau) duogc
giai phéng, va géc hodc cac géc tach ra van khong doc hoac dugc chuyén hoda sao cho
san phém chuyén hoa khong doc duoc tao ra. Vi du, nhom axit carboxylic ¢c6 thé duoc
este hoa, vi du, béng nhom metyl hodc nhom etyl dé tao ra este. Khi este dugc st dung
cho bénh nhan, este nay 1a bi phan cit, bing enzym hodc khong bang enzym, theo kiéu
kht, theo kiéu oxy hda, hoac thiy phan, dé 16 ra nhom anion. Nhém anion cé thé duoc
este hoa véi gde (vi du, axyloxymetyl este) ma bi phan cit dé 16 ra hop chit trung gian

ma sau d6 phan ly dé tao ra hoat chét.

Chét trc ché duge dé cap trong sang ché co thé duoc két hop voi chét chéng viém
hodc chat ma c6 loi ich didu tri céc tinh trang bénh bao g6m, nhung khong bi gidi han
¢, chimg gan to, bénh suy tim, tim to, bénh dai thao duong, dot quy, bénh Alzheimer,
bénh xo nang, sbc nhidm trung hodc bénh hen, bénh vong mac do dai thdo duong, tac
tinh mach vdng mac do thiéu mau cuc bo, su thoai hoa diém vang, chirng tang nhén 4p
tao mach m&i, bénh vy nén, ching viém, viém khép dang thap, chimg tai phat hep (van
tim), chng tai phat hep trong stent, va ching tai phat hep dng ghép dong mach (van

tim).

Thuat ngit “hoat tinh kinaza bat thuong” dung dé chi bat ky biéu hién hodc hoat

tinh khong binh thuong ctia gen ma hoa kinaza hodc cta polypeptit n6 ma hoa. Vi du vé
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hoat tinh kinaza bt thuong nay, bao gdm nhung khéong bi gi6i han &, sy biéu hién qué
mirc cua gen hodc polypeptit, su khuyéch dai gen, cac dot bién ma tao ra hoat tinh hoat
dong co dinh hodc hoat tinh kinaza hoat dong manh, cac dot bién gen, dot bién mat doan,

dot bién thé, dot bién thém doan, va dang tuong tu.

Vi thé sang ché cling dé xuat dugc pham, chira hop chat c¢6 cong thirc chung (I)
nhu dugc x4c dinh & trén, dang hd bién ctia n6, mudi dugc dung cia n6 két hop véi cac

chat mang, chat pha lodng, t4 duoc dugc dung thong thuong va dang tuong tu.

Chét mang (hodc t4 dugc) dugce dung t6t hon 1a chdt ma tro vé mat hdéa hoc voi
hop chét theo sang ché va la chat khong ¢6 tac dung phu ¢6 hai hodc doc tinh trong cac
diéu kién st dung. Cac chat mang hodc ta duoc dugc dung nay bao gébm nuéc mudi (vi
du, nude mudi 0,9%), Cremophor EL (1a din xuit cua du thdu ddu va etylen oxit mua
duogc tir Sigma Chemical Co., St. Louis, MO) (vi du, 5% Cremophor EL/5% etanol/90%
nuée mudi, 10% Cremophor EL/90% nudc mudi, hoic 50% Cremophor EL/50%
etanol), propylen glycol (vi du, 40% propylen glycol/10% etanol/50% nudc), polyetylen
glycol (vi du, 40% PEG 400/60% nudc muéi), va rugu (vi du, 40% etanol/60% nudc).
Chét mang duge dung duoc wu tién 1a polyetylen glycol, nhu PEG 400, va dic biét la
ché ph'flm chita 40% PEG 400 va 60% nudc hodc nude mudi. Viée lua chon chét mang
s& phu thudc mot phan vao hop chét cu thé duoc chon, ciing nhu phuong phép cu thé
duoc str dung dé cung cap ché pham. Do d6, ¢6 nhiéu loai ché pham thich hop cta dugc

pham theo sang ché.

Dugc lay lam vi du va khong nhdm han ché pham vi sdng ché la cac ché pham
sau day, vi du ché pham dé st dung qua dudong miéng, khi dung, ngoai duong tiéu hoa,
dudi da, trong tinh mach, trong dong mach, trong co, trong mang bung, truc trang, va

am dao.

Duoc phém 6 thé duge st dung ngoai duong ti€u hda, vi du, trong tinh mach,
trong déng mach, dudi da, trong da, trong ndo that, hodc trong co. Do viy, sang ché dé
xuét ché pham dé st dung ngoai duong tiéu hda ma bao gom dung dich chtra hop chét
theo sang ché dugc hoa tan hodc dugce tao huyén phu trong chit mang duoc chép nhan
dé str dung ngoai duong tiéu hoa, bao gdm dung dich tiém dang truong v trung chira

nudc va khong chtra nude.

N6i chung, yéu cau vé chit mang dugc dung cho ché phdm dung ngoai dudng
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tiéu hoa 1a da biét r5 dbi véi nguoi co hiéu biét trung binh trong Iinh vuc k¥ thuat. Xem
Pharmaceutics and Pharmacy Practice, J.B. Lippincott Company, Philadelphia, PA,
Banker and Chalmers, eds., pages 238-250 (1982), va ASHP Handbook on Injectable
Drugs, Toissel, 4th ed., pages 622-630 (1986). Cac ché pham nay bao goém dung dich
chtra chat chéng oxy hda, chét dém, chat kim ham vi khuén, va chét hoa tan ma tao cho
ché pham ding truong véi méu cia ngudi nhan du kién, va cac huyén phu vo trung dang
nudc va khong phai dang nude ma cé thé chia chat tao huyén pht, chat hoa tan, chit
lam dic, cac chat 6n dinh, va chét bao quan. Hop chét nay ¢6 thé duge st dung trong
chét pha lodng c6 thé chép nhan dugc vé mit sinh Iy trong chit mang duoc dung, nhu
chét 16ng vo trung hodc hdn hop ctia cac chat 1ong, bao gém nudce, nude mudi, dung
dich dextroza nudc va dung dich duong lién quan, rugu, nhu etanol, isopropanol (vi du,
trong cach dung khu tri), hodc ruou hexadexyl, glycol, nhu propylen glycol hodc
polyetylen glycol, dimetylsulfoxit, glyxerol ketal, nhu 2,2-dimetyl-1,3-dioxolan-4-
metanol, ete, nhu poly(etylenglycol) 400, dau, axit béo, este axit béo hodc glyxerit, hodc
axit béo glyxerit dugc axetyl hoa, c6 hoic khong co su bd sung chit hoat dong bé mit
dugc dung, nhu xa phong hodc chit tiy rira, chit tao huyén pht, nhu pectin, céac
cacbome, metylxenluloza, hydroxypropylmetyl xenluloza, hodc carboxymetyl

xenluloza, hodc chit nhi héa va ta dugc dugce dung khéac.

Dau c6 thé sir dung trong ché phdm dung ngoai duong tiéu hoa gdm c6 diu mo,
m¢ dong vat, dau thuc vat, va dau téng hop. Vi du cu thé vé& dau co thé su dung trong
ché phém nay bao gé)ln dau lac, dau dau tuong, dau ving, dau hat bong, dau ngo, dau
oliu, dau vazolin, va dau khoang. Axit béo thich hop dé su dung trong ché phém dung
ngoai dudng tiéu hoa bao gdm co axit oleic, axit stearic, va axit isostearic. Etyl oleat va

isopropyl myristat 1a nhitng vi du vé este ctia axit béo thich hop.

Céc xa phong thich hop dé st dung trong ché pham dung ngoai duong tiéu hoa
bao gém mudi kim loai kiém béo, mudi amoni, va mudi trictanolamin, va chét téy ria
thich hop bao gém (a) chat tdy rira cation nhu, vi du, dimetyl dialkyl amoni halogenua,
va alkyl pyridini halogenua, (b) chét téy rira anion nhu, vi du, alkyl, aryl, va olefin
sulfonat, alkyl, olefin, ete, va monoglyxerit sulfat, va sulfosucxinat, (c) chét téy rora
khong ion nhu, vi dy, oxit amin béo, alkanolamit ctia axit béo, va polyoxyetylen
polypropylen copolyme, (d) chét tay rira ludng tinh nhu, vi du, alkyl-B-aminopropionat,

va mudi 2-alkyl-imidazolin amoni bac bon, va (e) hon hop cta ching.
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Ché phdm dung ngoai duong tiéu hoa thuong chtra hop chat theo sang ché voi
luong ttr 0,5% hodc nho hon dén khoang 25% khdi lugng hodc 16n hon trong dung dich.
Chét bao quan va chét dém co thé dugc st dung. Dé lam giam dén muc tdi thiéu hodc
loai bo sy kich Gmg & vi tri tiém, ché phdm nay c6 thé chita mot hozc nhidu chit hoat
dong bé mat khong ion ¢6 su can bang ua nude-ua béo (HLB) nim trong khoang tur 12
dén 17. Lugng chét hoat dong bé mat trong cac ché pham nay thudng nam trong khoang
tlr 5% dén 15% khéi luong. Chét hoat dong bé mit thich hop bao gdm este polyetylen
sorbitan clia axit béo, nhu sorbitan monooleat va san pham cong khéi lugng phén tr 16n
cua etylen oxit v6i bazo ky nudc, duoc tao thanh bing cach ngung tu propylen oxit vdi
propylen glycol. Ché pham ding ngoai duong tidu hoa co thé duge dat trong vat chira
dugc bit kin ¢ dang lidu don hodc da lidu, nhu 6ng thude tiém va lo nho, va c6 thé duoc
bao quan trong diéu kién duoc lam dong kho chi can bd sung ta duoc long vo trung, vi
du, nuée dé tiém, ngay trude khi st dung. Dung dich va huyén phu tiém dugc liy lam

vi du ¢6 thé dugce bao ché tr bot, hat, va vién nén vo trung.

Ché pham ding khu tra, bao gdm cac ché pham hitu dung dé gidi phong thude
qua da, da biét r5 ddi voi nguoi c6 hidu biét trung binh trong Iinh vuc k¥ thuét va thich

hop trong ngit canh ctia séng ché dé st dung cho da.

Ché pham thich hop dé str dung qua dudng miéng c6 thé bao gdm (a) dung dich
16ng, nhu luong hitu hiéu ctia hgp chat theo sang ché duge hoa tan trong cht pha loang,
nhu nude, nude mudi, hodc nude cam €p; (b) vién nang, goi nho, vién nén, vién ngam,
va thube vién, mdi loai chtra lugng da dugce dinh trude ctia hop chét theo sang ché, dudi
dang rin hodc hat; (c) bot; (d) huyén phu trong chét 1ong thich hop; va (e) nhil tuong
thich hop. Ché phém long cé thé chira chét pha loang, nhu nudc va rugu, vi du, etanol,
ruou benzyl, va rugu polyetylen, c¢6 hodc khéng co su bd sung chét hoat dong bé mat,
chit tao huyén phu, hodc chét nhii hoa dugc dung. Cac dang vién nang c6 thé thudc loai
gelatin ¢6 vo cing hay mém thong thuong chira, vi du, chit hoat dong bé mat, chit lam
tron, va chat don tro, nhu lactoza, sucroza, canxi phosphat, va tinh bot ngd. Dang vién
nén co thé chira mdt hodc nhiéu loai trong sb lactoza, sucroza, manitol, tinh bot ngi cde,
tinh bt khoai tay, axit alginic, xenluloza dang vi tinh thé, acaxia, gelatin, gdm guar,
silic dioxit keo, croscarmeloza natri, bot talc, magie stearat, canxi stearat, kém stearat,
axit stearic, va ta duoc khac, chat tao mau, chét pha loang, chit dém, chét phén ra, chét

tao am, chat bao quan, chét tao huong, va td duoc tuong thich vé dugc ly. Dang vién
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ngdm c6 thé chira thanh phan hop chat trong huong vi, thuong la sucroza va acaxia hodc
tragacan, cling nhu vién ngdm boc dudng chita hgp chit theo sang ché trong bazo tro,
nhu gelatin va glyxerin, hodc sucroza va acaxia, nhil tuong, gel, va dang tuong tu chira,

ngoai hop chit theo sang ché, cac ta duoc da biét trong linh vuc nay.

Hop chat theo sang ché, mdt minh hogc két hop vé6i thanh phan thich hop khac,
¢6 thé duoc tao thanh ché ph?\m sol khi dé duoc su dung béng cach hit. Hop chét hodc
epime theo sang ché 8t hon la duoc str dung dudi dang hat nghién min cung vaéi chét
hoat dong bé mit va chit dy. Ty 1& % thong thuong ctia hop chat theo sang ché c6 thé
ndm trong khoang tlr 0,01% dén 20% khéi lugng, tt hon 1a tir 1% dén 10% khéi luong,
Chét hoat dong bé mit phai, tat nhién, 1a khong doc, va t6t hon 1a tan duogc trong chét
déy. Pai dién cho chit hoat dong bé mit nay la este hodc este mot phén cua axit béo
chira tir 6 dén 22 nguyén tir cacbon, nhu axit caproic, axit octanoic, axit lauric, axit
palmitic, axit stearic, axit linoleic, axit linolenic, axit olesteric va axit oleic voi ruou béo
da chirc hodc anhydrit mach vong cua n6. Este hon hop, nhu glyxerit hdn hop hoac tu
nhién c6 thé duge st dung. Chét hoat dong bé mit ¢ thé chiém tr 0,1% dén 20% khéi
lugng ché pham, ot hon 1a tir 0,25% dén 5%. Phan con lai ctia ché pham la chat day
thong thuong. Chét mang ciing ¢6 thé duoc bao gdm néu mudn, vi du, lexitin, dé cip
qua duong miii. Cac ché pham sol khi ¢o thé duoc dat trong céc chat ddy duoc tao ap co
thé chip nhan dugc, nhu diclodiflometan, propan, nito, va dang tuong tu. Chung cling
6 thé duge bao ché thanh duoc phém dung cho céc ché ph?im khong dugc tao ap, nhu
trong méay phun mu hodc may tan. Cac ché pham phun nay c6 thé duoc st dung dé phun

niém mac.

Ngoai ra, hop chét theo séng ché co thé duoc tao thanh cac thube dan béng cach
tron voi nhiéu loai bazo, nhu bazo tao nhii hodc bazo tan trong nudc. Ché phém thich
hop dé dung trong 4m dao c¢6 thé & dang thude dan phu khoa, bang vé sinh dang dng,
dang kem, dang gel, bot nhdi, dang bot, hodc ché phém phun chtra, ngoai thanh phén

hop chét, cac chit mang thich hop da biét trong linh vuc.
Nong dd hop chét trong duoc phdm c6 thé khac nhau, vi du, tr it hon khoang 1%

dén khoang 10% khéi luong, dén muc nhiéu bang tir 20% dén 50% khbi lugng hodc
hon, va cé thé dugc chon chu yéu theo thé tich long, va do nhdét, theo ché do su dung cu

thé duoc chon.
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Vi du, duoc pham thong thuong dé dung qua dudng truyén tinh mach c6 thé duoc
bao ché dé chua 250 ml dung dich Ringer v tring, va 100 mg cua it nhat mot hop chit
theo séang ché. Cac phuong phap thuc té dé bao ché cac hop chét theo sdng ché co thé
duoc ding ngoai duong tiéu héa la da biét hodc hién nhién di v6i ngusi ¢ hidu biét
trung binh trong linh vuc k¥ thuat va dugc mo ta chi tiét hon trong, vi du, Remington’s

Pharmaceutical Science (17" ed., Mack Publishing Company, Easton, PA, 1985).

S& 1a hién nhién dbi v6i nguoi ¢6 hiéu biét trung binh trong linh vuc k§ thuat
réng, ngoai dugc phém dugc mo td & trén, hop chét theo sang ché co thé duoc bao ché
thanh dang phic hé bao thé nhu, nhu phtc hé bao thé xyclodextrin, hodc liposom.
Liposom c6 thé déng vai trd hudng dich hop chat theo sang ché dén mo cu thé, nhu md
lymphoit hodc cic té bao gan ung thu. Liposom ciing ¢ thé duoc st dung dé tang thoi
gian ban thai ctia hop chét theo sang ché. Nhiéu phuong phép 1a sin c¢6 dé diéu ché
liposom, nhu duoc néu trong, vi dy, Szoka et al., Ann. Rev. Biophys. Bioeng., 9, 467

(1980) va céc patent My s6 4,235,871, 4,501,728, 4,837,028, va 5,019.369.

Hop chét theo séng ché c6 thé duge sir dung véi lidu du dé didu tri bénh, tinh
trang hodc rdi loan. Cac lidu nay la da biét trong linh vuc (xem, vi du, Physicians” Desk
Reference (2004)). Hop chét c6 thé duge ding bang cach st dung céc k¥ thuat nhu dugc
boc 10 trong, vi du, Wasserman et al., Cancer, 36, pp. 1258-1268 (1975) va Physicians’
Desk Reference, 58th ed., Thomson PDR (2004).

Liéu va phac dd liéu thich hop ¢é thé duoc xac dinh béng k¥ thuat xac dinh liéu
thong thuong da biét dbi vai nguoi c6 hiéu biét trung binh trong linh vuc. Thong thuong,
viée diéu tri duoc bat dau véi lidu lugng nho hon ma it hon lidu lugng t61 uu cla hop
chat theo sang ché. Sau do, liéu lugng nay duoc tang 1én bing cach tang lidu dan cho
dén khi dat dugc hiéu qua tdi uu trong trudong hop cu thé. Phuong phép nay cé thé bao
gdm viée st dung hop chét theo sang ché voi luong nam trong khoang tir 0,1pg dén 50
mg it nhat mot hop chét theo sang ché cho mdi kg thé trong cua ddi twgng. O ngudi bénh
70 kg, liéu lugng tir khoang 10 pg dén khoang 200 mg hop chit theo sang ché s& thudng

duogc st dung hon, phu thudc vao su dap tng sinh ly ctia ngudi bénh.

Pé lam vi du va khong nhdm muc dich giGi han sang ché, liéu (cac) dugc chat
dugc mo ta & day cho cac phuong phap diéu tri hodc ngan ngira bénh hodc tinh trang

bénh nhu dugc néu trén dy c6 thé nim trong khoang tir 0,001 dén 1 mg/kg thé trong
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cua doi twong mdi ngay, vi dy, khoang 0,001 mg, 0,002 mg, 0,005 mg, 0,010 mg, 0,015
mg, 0,020 mg, 0,025 mg, 0,050 mg, 0,075 mg, 0,1 mg, 0,15 mg, 0,2 mg, 0,25 mg, 0,5
mg, 0,75 mg, hodc 1 mg/kg thé trong mdi ngay. Liéu duogc chét duge mo ta ¢ day cho
céc phuong phap da mo ta trén ¢ thé ndm trong khoang tir 1 dén 1000 mg/kg thé trong
cta doi twong duge diéu tri mdi ngay, vi du, khoang 1 mg, 2 mg, 5 mg, 10 mg, 15 mg,
0,020 mg, 25 mg, 50 mg, 75 mg, 100 mg, 150 mg, 200 mg, 250 mg, 500 mg, 750 mg,
hodc 1000 mg/kg thé trong mdi ngay.

Thuat ngir “diéu tri,” “ngdn ngira,” “cai thién,” va “trc ché,” cling nhu céc tur phat
sinh tir d6, trong ban mo ta nay, khong nhit thiét ngu y chi viée diéu tri, ngdn ngura, cai
thién, hodc tc ché 100% hodc hoan toan. Hon nira, ¢6 nhiéu mac dod khac nhau trong
viée diéu tri, ngan ngira, cai thién, va trc ché ma nguoi co hiéu biét trung binh trong linh
vue nhan biét duge 1a ¢6 loi ich tiém ning hodc co tac dung diéu tri. Theo khia canh
nay, cac phuong phap da duoc boc 16 ¢6 thé cung cip luong bit ky cua mae do bat ky
trong vi¢c diéu tri, ngan ngua, cai thién, hoac uc ché céc rdi loan & dong vat co6 va. Vi
du, rdi loan, bao gém cac triéu ching hodc céc tinh trang bénh cua ching, ¢6 thé duoc
lam giam bang, vi du, 100%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, hodc 10%.
Ngoai ra, viée diéu tri, ngan ngtra, cai thién, hodc wre ché duoc dé xut boi phuong phéap
theo sang ché o thé bao gém diéu tri, ngdn ngua, cai thién, hodc tic ché mot hodc nhiéu
tinh trang bénh hodc triéu ching cua rdi loan, vi du, bénh ung thu. Ngoai ra, dbi voi muc
dich trong ban mo ta, “didu tri”, “ngan ngura”, “cai thién”, hoac “tc ché” ¢6 thé bao gém
viée 1lam tré su khoi phét cia roi loan, hodc triéu chung hodc tinh trang cda chung.

Theo sang ché, thuat ngir ddi tuong bao gdm “dong vat” ma theo tht tu bao gdm
dong vat c6 va nhu, nhung khong bi gidi han ¢, b gdm nham, nhu chudt nhat, va bd
thd, nhu thd. Theo mdt khia canh, dong vat ¢ va la thudc bo an thit, bao gém bd meo
(meo) va bd cho (chd). Theo khia canh khac, dong vat cé vi thudc bd guéc chin, bao
26m bo bo (bd) va bd lon (Ion) hodc chia b gude 1¢, bao gdbm bd ngua (ngua). Theo khia
canh khac, dong vat ¢6 vua la thude bo linh trudng, ceboids, hode simoids (khi) hoac cua
bd vuon nguoi (nguoi va vuon). Theo khia canh khac, dong vat co va la nguoi.

Phuong phap diéu ché

Hop chét ¢6 cong thie tdng quat (I) trong do tat ca cac ki hiéu nhu duge xéac dinh

- 27 -



22698
& trén c6 thé duge diéu ché bang cac phuong phap dugc néu trong so dd dudi dy hoic
vi du dugc minh hoa duéi day.
Tuy nhién, phan md ta khong nén duoc hidu la gi¢i han pham vi ctia sang ché ddi
v6i hop chit c6 cong thire (1) duge mé ta ¢ trén day.
So dd 1 (R'1a H)

Hop chit c6 cong thire (I) trong d6 R! 14 H, ¢6 thé duoc didu ché nhu duoc bidu

thi trong so dd 1, duoc néu chi tiét dudi day.

5 RS
6o z 0 HN'R O HN
1 3 A 1 3
R1 R* Bugc | Buoc2 R\N = N’R Buoce 3 R\N = N'R
)\ oo )\ N )\ N
0 R*NH, N o 07 "N 0
Rs R3 };{2 R4 R2 R4

D) (1 (V) ()
Sodod 1
Budoce 1

Hop chét ¢6 cong thire (1) trong d6 R' 1a nhém bao vé N, ¢6 thé duoc chuyén
hoa thanh hop chit c6 cong thire (I11) bang cach cho hop chit ¢6 cong thue 11 (Z 1a nhoém
rdi chuyén bat ky thich hop nhu CI, Br, I, -O(SO)2(4-MePh), -O(SO)2CHjs, -O(SO),CF3
v.v.) phan ung v6i R2NH; v6i su ¢6 mit ctia bazo thich hop nhu 2,6-Lutidin, 1,8-
diazabixyclo[5,4,0Jundec-7-en (DBU), K»CO;, Cs,COs3;, NaH, KH, n-BuLi, lithi
bis(trimetylsilyl)amit (LiHMDS) v.v., trong dung mo6i nhu THF, DMF, DMSO v.v., &
nhiét ¢ nam trong khoang tir -78°C dén khoang 150°C.

Budc 2

Hop chét ¢6 cong thire (1) trong d6 R! 1a nhom bao vé N, ¢6 thé duge chuyén
hoa thanh hop chat c6 cong thire (IV) bang cach cho hop chét c¢6 cong thie (111) phan
ung voi bazo thich hop nhu NaOMe, K,COs, v.v. trong dung mdi nhu metanol, etanol,

THF, DMF, v.v. & nhiét do nam trong khoang tir -78°C dén khoang 150 °C.
Budce 3

Hop chét c6 cong thuc (IV) trong d6 R' 1a nhom bao vé N, ¢6 thé duoc chuyén
hoa thanh hop chét ¢6 cong thire (I) bang cach cho hop chét ¢6 cong thirc (IV) phan tng
v6i tdc nhan khtt bdo v¢ nito thich hgp nhu AICl;, Pd-C/Hz v.v. trong dung mdi nhu
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Anisol, Toluen, Xylen, THF, DMF, DMSO v.v. ¢ nhiét d6 nim trong khoang tir -78°C
dén khoang 150°C.

So dd 2:

Hop chat ¢6 cong thire (1) trong d6 R! dugc chon tir nhém bao gdm alkyl duogc
thé hoac khong dugc thé, alkenyl dugc thé hodc khong duoc thé, alkynyl duoc thé hoac
khong duoc thé, xycloalkyl duoc thé hoac khong dugc thé, xycloalkenyl duoc thé hodc
khong duoc thé, aryl duoc thé hoic khong duoc thé, heteroaryl duogc thé hodc khong
dugc thé, va heteroxyclyl dugc thé hodc khong dugc thé, c6 thé duoc diéu ché nhu duoc

biéu thi trong so dd 2, dugc néu chi tiét dudi day.

_R? 3
o z O HN o munR
1 4 RL R4 1 3
R\N xR Buoe 1 N N Budc 2 R\N = N’R
BN G S0 W Semn S G
O” >N NS0 R%NH, O7 'N” "N” 70 07N 0
F'25 ['Qa RS RS R2 R4
(I (1) 0
So dd 2

Bude 1

Hop chét ¢6 cong thue (10) trong do trong d6 R duge chon tir alkyl dugc thé hodc
khong dugc thé, alkenyl dugc thé hoic khong duoc thé, alkynyl dugc thé hodc khong
dugc thé, xycloalkyl duge thé hodc khong duoc thé, xycloalkenyl duge thé hodc khong
duoc thé, aryl dugc thé hoac khong dugce thé, heteroaryl dugc thé hodc khong dugc thé,
va heteroxyclyl dugc thé hoic khong dugc thé, c6 thé duoc chuyén héa thanh hop chét
¢6 cong thire (I11) bang cach cho hop chét c¢6 cong thire IT (Z 1a nhém roi chuyén bat ky
thich hgp nhu CI, Br, I, -O(SO)2(4-MePh), -O(SO)2CHjs, -O(SO)2CF3, v.v.) phan ing véi
R2NH; véi sy ¢6 mit cuia bazo thich hop nhu 2,6-Lutidin, 1,8-diazabixyclo[5,4,0]undec-
7-en (DBU), K2CO;3, Cs2COs5, NaH, KH, n-Buli, lithi bis(trimetylsilyl)amit (LiIHMDS)
v.v., trong dung mo6i nhu THE, DMF, DMSO v.v., ¢ nhiét do nim trong khodng tu -
78°C dén khoang 150°C.

Budéc 2
Hop chét ¢6 cong thire (I11) trong d6 R! duoc chon tir alkyl duge thé hodc khong

duoc thé, alkenyl dugc thé hodc khong dugc thé, alkynyl duoc thé hodc khong duoc thé,
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xycloalkyl duoc thé hodc khong duoc thé, xycloalkenyl dugc thé hodc khong dugc thé,
aryl duogc thé hodc khong duoc thé, heteroaryl duoc thé hoic khong duogc thé, va
heteroxyclyl duge thé hodc khong duoc thé, co thé duoc chuyén hoa thanh hop chit c¢6
cong thire (I) bang cach cho hop chit co cong thuc (III) phan tmg véi bazo thich hop
nhu NaOMe, K>CO; v.v. trong dung mdi nhu metanol, etanol, THF, DMF, v.v. & nhiét
do ndm trong khoang tir -78°C dén khoang 150°C.

Céac san pham trung gian va hop chat theo sang ché déu thu dugc & dang tinh
khiét theo cach da biét trong linh vuc nay, vi du bing cach cit dung moi trong chéan
khong va tai két tinh phan cin thu duoc t dung moi thich hop, nhu pentan, dietyl ete,
isopropyl ete, cloroform, diclometan, etyl axetat, axeton hodc cac hdn hop cua ching
hodc tién hanh mot trong cdc phuwong phap tinh ché, nhu sic ky cot (vi du sac ky cot
nhanh) trén nguyén liéu hd trg thich hop nhu nhém oxit hodc silicagel str dung dung
mdi rira gidi nhu diclometan, etyl axetat, hexan, metanol, axeton va céc dang hdn hop
ctia chung. Phuong phap LC-MS diéu ché ciing duoc su dung dé tinh ché phan t&r duge
mo ta & day.

Mudi ctia hop chit c6 cong thire I thu duge bang cich hoa tan hop chét trong
dung moi thich hop, vi du trong hydrocacbon dugc clo hoa, nhu metyl clorua hoidc
cloroform hodc rugu béo phan tir lvong thép, vi du, etanol hodc isopropanol, va sau do
duge xtr ly bang axit hodc bazo mong mudn nhu duoc néu trong Berge S. M. et al.
“Pharmaceutical Salts, review article in Journal of Pharmaceutical sciences volume 66,
page 1-19 (1977)” va trong “Handbook of pharmaceutical salts properties, selection, and

use” cua P.H.Einrich Stahland Camille G.wermuth, Wiley-VCH (2002).
Vi du thuee hién sang ché

Céac vi du sau day duoc cung cap nham muc dich minh hoa sang ché va do d6
khong nén duge hiéu theo céch bat ky 1a dé gigi han pham vi bao ho cta sang ché. TAt
ca phé "HNMR duoc xac dinh trong dung mdi chi dinh va su dich chuyén hoéa hoc dugc
béo cdo theo don vi 8 trudng Ui tir tetrametylsilan (TMS) noi chudn va hang s lién két

gifta c4c proton dugc bao céo theo don vi Hertz (Hz).

Trir khi ¢6 quy dinh khéc, viéc xir Iy bao gdm bude phan bd hén hop phan Gng
gilta pha htu co va pha nuée duge chi ra trong ddu ngodc don, budc tach 16p va lam

kho 16p hitu co trén natri sulphat, budc loc va lam bay hoi dung mai. Qua trinh tinh ché,
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trir khi c6 quy dinh khédc, bao gdm qua trinh tinh ché bang k¥ thudt sic ky silicagel,
thuong sir dung pha dong v6i do phén cuc thich hgp. Cac chir viét tat dudi day duge st
dung trong ban mod ta: DMSO-d6: Hexadeuterodimetyl sulfoxit; DMSO:
dimetylsulfoxit, DMF: N,N-dimetyl formamit, DMA: dimetylaxetamit, THEF:
tetrahydrofuran, TFA: axit trifloaxetic, DAST: dietylaminosulfua triflorua; DCM:
diclometan,  m-CPBA:  meta-Cloperoxyaxit  benzoic, EDC: 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, J: Hing so tuong téc theo don vi Hz, RT hodc rt: nhiét
do phong (22-26°C), Aq.: nude, AcOEt: etyl axetat, equiv. hodc eq.: duong luong va hr.
hodc h: gio

Cac san pham trung gian:

San pham trung gian i: Téng hop 3-(xyclopropylsulfonyl)anilin

NO,

NO
Buoc ] NO2 Buoc 2 O Buse3 2 Budc 4
= —_—
@L - @ 0 @L@ A
SH s s/\/\q S

Budc 1: Tong hop 3-clopropyl)(3-nitrophenyl)sulfan

Huyén phu chtra 3-nitrobenzenthiol (2,3 g, 14,82 mmol) va NaOH (1,186 g, 29,6
mmol) trong etanol (40,0 ml) dugc b sung 1-brom-3-clopropan (1,75 ml, 17,79 mmol).
Hon hop thu dugc duge khudy ¢ nhiét do phong trong méi truong khi tro trong 18 gio.
Dung moi duge lam bay hoi trong chan khong va phan cin duoc phan bd gitta DCM
(200 ml) va nudce (100 ml). Lép hitu co duge tich ra va rira biang nuge mudi (100 ml),
1am kho trén natri sulphat khan va dugc lam bay hoi trong chan khong. Dau con lai duoc
tinh ché bang sic ky cdt trén silicagel, st dung EtOAc 15% trong hexan lam dung méi
rira giai dé thu duge (3-clopropyl)(3-nitrophenyl)sulfan (2,92 g, 12,60mmol, hiéu suét
85%).

'H NMR (400 MHz,CDCls) § 8,14-8,16 (m, 1H), 8,05-8,00 (m, 1H), 7.65-7.60
(m, 1H), 7,49-7,43 (m, 1H), 3,70 (t, /= 6,2 Hz, 2H), 3.2 (1, J = 7.2 Hz, 2H), 2,18-2,12
(m, 2H). GCMS: 231,04 [M+]

Budc 2: Tong hop 1-((3-clopropyl)sulfonyl)-3-nitrobenzen

m-CPBA (7,45 g, 32,4 mmol) dugc bd sung vao dung dich chtra (3-clopropyl)(3-
nitrophenyl)sulfan (3 g, 12,95 mmol) trong CHCl3 (50mL). Hdn hop thu duogce duoc
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khudy & nhiét dd phong trong 18 gior va duogc loc dé loai hau hét axit benzoic. Phan dich
loc duoc pha lodng bang CHCIs (100 ml) va rira bang dung dich NaOH 10% (100 ml).
Pha hitu co duoc [am kho trén natri sulphat khan va dugc lam bay hoi trong chén khong.
Phén cin dugc tinh ché bang sic ky cot silicagel rira giai bang EtOAc 30%: hexan dé
thu duoc 1-((3-clopropyl)sulfonyl)-3-nitrobenzen (2,75 g).

'H NMR (400 MHz,CDCls) & 8,79 (brs, 1H), 8,55 (d. J =8,0 Hz, 1H), 8,28 (d, J
=7.6 Hz, 1H), 7,88-7,84(m, 111), 3,68 (t, /= 6,0 Hz, 2H), 3,37 (, J = 7,6 Hz, 2H), 2,32-
2,25 (m, 2H).GCMS: 262,96 [M+]

Budce 3: Tong hop 1-(xyclopropylsulfonyl)-3-nitrobenzeﬁ

Kali tert-butoxit (2,13 g, 18,96 mmol) duge bd sung vao dung dich chira 1-((3-
clopropyl)sulfonyl)-3-nitrobenzen (2 g, 7,58 mmol) trong t-BuOH (10 ml) & nhiét do
phong. Dung dich thu duoc duoc khudy ¢ nhiét do phong trong 5 210. Dung moéi duoc
lam bay hoi trong chan khong. Phan cin duoc tach phan gita EtOAc (150 ml) va nudc
(150 ml). Pha hitu co duoc loai bd va lam kho trén natri sulphat. Dung mdi dugc lam
bay hoi trong chan khong dé thu duoc 1-(xyclopropylsulfonyl)-3-nitrobenzen (1,206 g,
5,31 mmol, hiéu suit 70%), san phdm nay duoc ding cho budc tiép theo ma khong cin

tinh ché thém.

'H NMR(400 MHz,CDCl3) § 8,78 (brs, 1H), 8,52 (d, J = 8,0 Hz, 1H), 8,26 (d, J
=7,6 Hz, 1H), 7,84-7,80 (m, 1H), 2,55-2,52 (m, 1H), 1,45-1,38 (m, 2H), 1,15-1,13 (m,
2H). GCMS: 227,01 [M+]

Budc 4: Tong hop 3-(xyclopropylsulfonyl)anilin

Trietylsilan (14 ml, 88 mmol) dugc bd sung timg giot vao huyén phu chua 1-
(xyclopropylsulfonyl)-3-nitrobenzen (2 g, 8,80 mmol) va Pd/C (10%, 250 mg) trong
MeOH (25 ml). Huyén phu thu dugc duge khudy ¢ nhiét do phong trong 20 phut va
duogc loc qua xelit. Phan dich loc dugc lam bay hoi trong chan khong va duoc nghién
min trong hexan dé thu dugc céac tinh thé va tinh thé nay duoc thu gom bang cach loc

dé thu duoc 3-(xyclopropylsulfonyl)anilin (1,44 gm).

'H NMR(400 MHz,DMSO-dg) 8 7,24 (t, J = 8,0 Hz, 1H), 7,03-7,02 (m, 1H),
6,95-6,92 (m, 1H), 6,84-6,81 (m, 1H), 5,66 (s, 2H), 2,74-2,70 (m, 1H), 1,05-0,95 (m,
4H). GCMS: 197,03 [M+].
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San pham trung gian ii: Téng hop N-(3-aminophenyl)-3-metyloxetan-3-

carboxamit

NO, 0 y 0
Bude 1 J%/N Buéc 2 %H
S Py S e

H,N

Budce 1: Tong hop 3-metyl-N-(3-nitrophenyl) oxetan-3-carboxamit

Dung dich dang khudy chua 3-nitroanilin (0,297 g, 2,153 mmol) trong pyridin (1
ml), duge bd sung axit 3-metyloxetan-3-carboxylic (0,250 g, 2,153 mmol) va EDC.HCI
(0,619 g, 3,23 mmol). Hon hop phan Gng dugc khuiy & nhiét do phong trong 2 gio va
sau d6 dugc co trong chan khong, phan cin duge pha lodng bang nude (10 ml) va dugc
chiét béng etyl axetat (3 x 7ml). L&p hitu co dugce gom lai duoc ria béng nudc mudi va
nudc, lam kho trén natri sulfat va dugce ¢6 trong chan khong dé thu duogc hop chét duoc

néu ¢ d& muc nay (400 mg).

THNMR (400 MHz, CDCls): 8 8,45 (t, 11, J=2Hz), 8,06 (bs, 1H), 8,02-7,99 (m,
2H), 7,54 (t, 1H, J=4 Hz), 4,95 (d, 2H, J=6,4Hz), 4,65 (d, 2H, J=6,4H7), 1,68 (s, 3H).
GCMS: 236 (M+)

Budc 2: Téng hop N-(3-aminophenyl)-3-metyloxetan-3-carboxamit

B sung 10% Pd/C (0,225 g) vao dung dich dang khudy chira 3-metyl-N-(3-
nitrophenyl) oxetan-3-carboxamit (0,5 g, 2,117 mmol) trong etyl axetat (5 ml), va hon
hop phan tmg dwoc khudy ¢ nhiét do phong trong 10 gid trong mdi trudng hydro. Hon
hop phan tmg dugce loc qua xelit va duoc ¢o trong chan khong dé thu duogc san pham

nhu tiéu dé (0,400 g).
GCMS: 206 (M+).
San phim trung gian iii: Tong hop 3-(3-aminophenyl) oxetan-3-ol

Br NH,

Br
Budce 1 Budc 2
A
2
0 0O

Budc 1: Tong hop 3-(3-bromophenyl) oxetan-3-ol

Dung dich duge khudy chira 1-brom-3-iodobenzen (0,500 ¢, 1,767 mmol) trong
THF (5 ml), & 78°C duoc bd sung n-butyllithi (1,1 ml, 1,767 mmol). Hon hop phan tng
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dugc khudy ¢ nhiét do nay trong 1 gi0, sau do oxetan-3-on (0,127 g, 1,767 mmol) duoc
b6 sung. Hon hop phan ting duoc khudy ¢ nhiét do -40°C trong mot gio va dung dich
amoni clorua bdo hoa dugc bo sung. Hdn hop phan ing dugc chiét bing etyl axetat (3 x
5 ml). Lop hitu co sau khi da duoc gom lai dugce lam kho trén natri sulfat va dugc co
trong chan khong dé thu duoc san pham thé va san phidm tho nay dugc tinh ché bang
sdc ky cot trén silicagel sir dung etyl axetat 30% trong hexan lam dung moi rira giai dé

thu duoc san pham nhu tiéu dé (80 mg).

'HNMR (400 MHz, CDCl3): § 7,80 (t, 1H, J=2 Hz), 7,51-7,48 (m, 1H), 7,32 (t,
1H, J=7,6Hz), 5,60-5,57 (m, 1H), 4,93-4,87 (m, 410), 2,52 (s, 1H).

Buée 2: Tong hop 3-(3-aminophenyl) oxetan-3-ol

B6 sung dong(I1) oxit (0,069 g, 0,873 mmol) vao hdn hop duoce khudy gém 3-(3-
bromophenyl)oxetan-3-ol (0,2 g, 0,873 mmol) trong dung dich amoniac (1 ml), va hdn
hop nay dugc gia nhiét & 90°C trong 24 gid trong dng duoc bit kin. Hon hop phén ung
dugc lam ngudi xudng nhiét do phong va etyl axetat (10 ml) duge bd sung, hdn hop
phan tng dugc loc qua xelit va phan dich loc dugc ¢o trong chan khong dé thu duoc san

pham nhu tiéu dé (0,1 g).
'HNMR (400 MHz, CDCls): § 7,21 (t, 1H, J=7,6Hz), 7,0-6,97 (m, 1H), 6,93-6,92
(m, 1H), 6,67-6,65 (m, 1H), 4,90 (s, 4H), 3,79 (bs, 2H), 3,02 (bs, 1H). GCMS: 165 (M+).

San pham trung gian iv: Téng hop 3-(azetidin-1-yl) anilin

F N N
©\ Buodc 1 @\ Budc 2 @\
N02 N02 N HZ

Budc 1: Téng hop 1-(3-nitrophenyl) azetidin

Hén hop duogc khuéy gém 1-flo-3-nitrobenzen (0,305 g, 2,161 mmol), azetidin
HCI1(0,2 g, 2,161 mmol) va K»COs (0,747 g, 5,40 mmol) trong DMSO (5 ml) dugc gia
nhiét dén 86°C trong 24 gitr. Hon hop phan Gmg nay duoc lam ngudi xudng nhiét do
phong va nude duoge bd sung (25 ml), hdn hop duogc chiét bang etyl axetat (3X10 ml).
L6p hltu co sau khi da dugc gom lai duge lam kho trén natri sulfat va dugc ¢d trong
chan khong dé thu dugc hop chét tho, va hop chat nay sau do duge tinh ché bang sic ky

cdt (40 mg).
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'HNMR (400 MHz, CDCls): 7,55-7,52 (m, 1H), 7,31 (t, 1H, J= 8§ Hz), 7,20 (t,
1H, J= 2,4 Hz), 6,70-6,67 (m, 1H), 3,97 (t, 4H, J= 7,6 Hz), 2,48-2,41(m, 2H). GCMS:
178 (M+).

Budc 2: Tong hop 3-(azetidin-1-yl) anilin

Dung dich duogc khudy chtra 1-(3-nitrophenyl)azetidin (0,040 g, 0,224 mmol)
trong etyl axetat (2 ml) dwoc bd sung Pd/C (10%, 0,01 mg) va hon hop phan tng dugc
gia nhi¢t & 55°C trong 12 gid trong moi trudong hydro. Hon hop phan Gmg duge lam
ngudi xudng nhiét do phong va dugc pha lodng bang etyl axetat (10 ml) va hdn hop nay
duoc loc qua xelit, va phén dich loc duge ¢6 trong chan khong dé thu dugc hop chét nhu

tiéu dé (30 mg, 90 %).

'HNMR (400 MHz, CDCl): 7,02 (t, 1H, J= 8 Hz), 6,12-6,10 (m, 1H), 5,93-5,90
(m, 1H), 5,80-5,79 (m, 1H), 3,85 (t, 4H, J= 7,2 Hz), 3,59 (bs, 2H), 2,37-2,30 (m, 2H).
GCMS: 148 (M+)

San phim trung gian v: Tong hop tert-butyl 3-((3-aminophenyl)carbamoyl)

azetidin-1-cacboxylat

o 2

Budce 1: Tong hop tert-butyl 3-((3 -nitrophenyl)carbamoyl)azetidin-1-cacboxylat

Hon hop gém 3-nitroanilin (0,137 g, 0,994 mmol) trong pyridin (6 ml) duoc bd
sung axit 1-(tert-butoxycacbonyl)azetidin-3-carboxylic (0,5 g, 2,485 mmol) va
EDC.HCI (0,715 g, 3,73 mmol). Sau khi dugc khudy ¢ nhiét do dphong trong 2 gio, hdn
hop phan tng dugc ¢d trong chan khdng. Pha lodng hon hgp phan tng nay véi nude
(10ml) duoc chiét bang 3X7ml cloroform: IPA (3:1). Rra 16p hitu co bang nude mudi
va nudc, lam kho trén natri sulfat va cd dé thu dugc hop chét nhu tidu dé (300 mg, 38
%).

ESI-MS m/z: 322 (M+1).

Bude 2: Tong hop tert-butyl 3-((3-aminophenyl)carbamoyl)azetidin-1-cacboxylat

Dung dich dugc khuay chtra tert-butyl 3-((3-nitrophenyl)carbamoyl)azetidin-1-
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cacboxylat (0,3 g, 0,934 mmol) trong metanol (10 ml) duoc bd sung amoni format (0,3
g, 4,76 mmol) va Pd/C (10%, 0,05 g) va hon hop duoc khuéy ¢ nhiét do phong trong 10
gi0, do phan g chua hoan thanh nén, Pd/C (0,05 g) va amoni format (0,3 g, 4, 76mmol)
lai duge bd sung va tiép tuc khudy trong 6 gid nita. Hon hop phan ung duoc loc qua
xelit va phén dich loc dugc ¢6. Phan cin duoc tinh ché béng sdc ky cot trén silicagel sur
dung etyl axetat trong hexan lam dung moi rira giai dé thu duoc hop chét nhu tidu dé

(200 mg).
ESI-MS m/z: 292 (M+1)
San pham trung gian vi: Tong hop 1-(3-aminophenyl) azetidin-3-ol

NO,

NO, NH,
F 0.
H OH

(N

o
Budc 1: Tong hop 1-(3-nitrophenyl)azetidin-3-ol

Azetidin-3-ol hydroclorua (1,0 g, 9,13 mmol) duoc cho vao DMSO va 1-flo-3-
nitrobenzen (1,0 g, 7,09 mmol) dugc bd sung vao sau do bd sung K»CO3 (2,449 g, 17,72
mmol). Hon hop phan (mg duge gia nhiét dén 100°C trong 16 gid. Sau khi phan ting két
thic, hdn hop phan tng nay duge 1am ngudi va duoc rot vao nude ma sau dé duge chiét
bang etyl axetat (3 x 8ml). Cac 16p hitu co duge két hop, rira bing nude va nude mudi,
lam kho trén natri sulfat, va dugc cd trong chan khong. San pham thd tao thanh dugc
tinh ché bang sic ky cot dé thu duge hop chat nhu tiéu dé 1-(3-nitrophenyl)azetidin-3-
ol (0,73 g).

"H NMR (400 MHz,CDCl3) § 7,58 (dd, 1H, J= 1,6 va 8 Iz), 7,33 (t, 1H, 8§ Hz),
7.24 (t, 1H, J=2 Hz), 6,73-6,71 (m,1H), 4,86-4,84 (m, 1), 4,28-4,26 (m, 2H), 3,80-
3,77 (m, 2H), 2,18 (d, 1H, J=6,4 Hz). ESI-MS [m/z = 194 [M+1]].

Budc 2: Téng hop 1-(3-aminophenyl) azetidin-3-ol
Hoa tan 1-(3-nitrophenyl)azetidin-3-ol (0,43 g, 2,214 mmol) trong etyl axetat (10

ml), sau d6 Pd/C (10%, 0,04 g) duoc bd sung va hdn hop phan tmg dugc khudy trong
mdi trudng hydro ¢ nhiét do phong trong 10 gio. Sau khi phan tng két thiic, hdn hop
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phéan ung dugc loc qua xelit, ph?m cdn duoc rua béng etyl axetat (3X5 ml). Phan dich

loc dugce gom lai, duge ¢d trong chan khong dé thu dugce hop chat nhu tiéu dé (0,35 2).

"H NMR(400 MHz, CDCl3) § 7,01 (t, 1H, J= 8 Hz), 6,15-6,12 (m, 1H), 5.95-5,92
(m, 1H), 5,81 (t, 1H, J= 2,4 Hz), 4,73-4,69 (m, 1H), 4,16-4,12 (m, 2H), 3,66-3,62 (m,
4H), 1,73 (brs, 1H). ESI-MS [m/z = 164 [M+11].

San pham trung gian vii: Tong hop 1-(3-aminophenyl)azetidin-2-on

ﬁwo - @gﬁ

Hdn hop gdm 1-(3-nitrophenyl)azetidin-2-on (600 mg, 3,12 mmol), amoni
format (591 mg, 9,37 mmol) va metanol (40 ml) & 0°C, duoc bd sung Pd/C (10%, 0,17
g) va hdn hop phan tng nay duogc khuéy & 50°C trong 3 gio. Hon hop phan tng duoc
lam ngudi xudng nhiét do phong va duoc loc qua xelit, phan dich loc duoc ¢d trong chan
khong. Phén can duoc db vao etyl axetat va duoc loc qua xelit va dugc ¢6 trong chin

khong dé thu duoc san phdm rdn mau vang (230 mg).

"HNMR (400 MHz, CDCl3): § 7,11 (t, 1H, /=8 Hz), 6,92-6,91 (m, 1H), 6,59-6,57
(m, 1H), 6,44-6,41 (m, 1H), 3,75 (bs, 2H), 3,60 (t, 2H, J = 4,4 Hz), 3,09 (t, 2H, J=4.4
Hz).

San pham trung gian viii: Tong hop 3-(oxetan-3-yloxy)anilin

NO, NO2 NH2
Budc 1 @\ Budc 2
P e
F O (Og
@) O

Bude 1: Tong hop 3-(3-nitrophenoxy)oxetan

Oxetan-3-ol (578 mg, 7,80 mmol) duoc cho vao THF (8 ml) trong moéi truong
khi nito, duge lam ngudi Xuéng nhiét do 0°C, KOtBu (962 mg, 8,58 mmol) duoc bd
sung va hdn hgp duge khudy & nhiét d6 nay trong 30 phut, 1-flo-3-nitrobenzen (0,41 ml,
3,90 mmol) dugc bd sung va hdn hop phan tng duoc khudy & nhiét do phong trong 18

gid. Hon hop phin Gng duoc ¢o trong chan khong va nude (50 ml) duge bd sung, hon
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hop dugc chiét béng etyl axetat (3X 20 ml). Lop htru co dugc gom lai, dugc lam kho
trén natri sulfat va hon hop duge co trong chin khong dé thu duoc san phdm tho, va san

pham nay dugc tinh ché bang sic ky ¢ot dé thu duoc san pham rin mau vang (350 mg).
GCMS: 195 (M+)
Buéc 2: Téng hop 3-(oxetan-3-yloxy)anilin

Hon hgp gdm 3-(3-nitrophenoxy)oxetan (0,350 g, 1,793 mmol), amoni format
(339 mg, 5,38 mmol) va metanol (40 ml) & 0°C, duoc bo sung Pd/C (10%, 0,17 g) va
hdn hop phan tng duoc khudy ¢ 50°C trong 3 gio. Hon hop phan ung dugc lam nguoi
xubng nhiét do phong va duoc loc qua xelit, phan dich loc duoc co trong chan khong.
Phan cin duge hoa tan trong etyl axetat va duoc loc qua xelit va duge ¢o trong chéan

khéng dé thu duge san phdm rin mau vang (260 mg).

San phdm trung gian ix: Téng hop2-((1-(3-aminophenyl)azetidin-3-yl)oxy)

axetamit

N02 NOZ NHZ

NO,

Budc 1 @ Budc 2 Budc 3 @\
— T e >
F 0.

\j\o/\[(NHz Q\O/WNHZ

0 )

OH

Buége 1: Téng hop 1-(3-nitrophenyl)azetidin-3-ol

Azetidin-3-ol hydroclorua (1,863 g, 17,01 mmol), 1-flo-3-nitrobenzen (2. g,
14,17 mmol) duoc hoa tan trong DMSO (20 ml) va K2COs5 (4,90 g, 35,4mmol) duogc bd
sung vao hon hgp va hdn hop phan tmg dugc gia nhiét dén 110°C trong 24 gid. Hdn hop
phan tng dugc lam ngudi Xuéng nhiét do phong, nudc dugc bd sung va hon hop duoc
chiét bang etyl axetat (3X 75ml). L6p hitu co duoc gom lai, duoc lam kho trén natri
sulphat va duoc ¢6 trong chan khong dé thu dugc san phdm tho va san phdm nay duoc
tinh ché bang sic ky cot rira giai vai 0%- 20% etyl axetat trong hexan dé thu duoc san

phidm nhu tidu dé (1,1 g).
Budce 2: Téng hop 2-((1-(3-nitrophenyl)azetidin-3-yl)oxy)axetamit

1-(3-nitrophenyl)azetidin-3-ol (1,2 g, 6,18 mmol), 2-bromoaxetamit (1,023 g,
7,42 mmol) dugc hoa tan trong DMF (20 ml) va NaH 60% (0,741 g, 18,5 mmol) duogc

bd sung vao hdn hop va hdn hop duge gia nhiét dén 40°C trong 16 gid. Hon hop phan
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ung dugc lam nguoi xuéng nhiét do phong, nudc dugc bd sung va hon hop dugc chiét
béng etyl axetat (3X 75ml). L6p hitu co duge gom lai, dugc lam kho trén natri sulphat
va dugc c6 trong chan khong dé thu duoc san phdm tho va san pham nay duoc tinh ché
bang sic ky cot rira giai v6i 0%- 20% etyl axetat trong hexan dé thu duoc san phédm

duge néu & dé muc nay (0,8 g).
Budge 3: Téng hop 2-((1-(3-aminophenyl)azetidin-3-yl)oxy)axctamit

2-((1-(3-nitrophenyl)azetidin-3-yl)oxy)axetamit (0,8 g, 3,18 mmol) dugc cho
vao trong metanol (20 ml) va & 0°C, Pd-C (10%, 0,07 g) dugc b sung. Hon hop phan
tmg duoc khudy trong méi truong hydro ¢ nhiét do phong trong 5 gio. Hon hop phan
tmg dugc loc qua xelit va dich loc duge ¢b trong chan khong dé thu duoc san pham nhu

tiéu dé (0,42 gm).

San phidm trung gian x: Tng hop N1-(oxetan-3-yl)benzen-1,3-diamin

NO, NH,
Bude | _ ©\ /C/O Budce 2 . @\ LO
N N
H H

NH,

NO,

Buée 1: Toéng hop N-(3 -nitrophenyl)oxetan-3-amin

Dung dich 3-nitroanilin (2 g, 14,48 mmol) trong metanol (30 ml), duoc bd sung
oxetan-3-on (1,565 g, 21,72 mmol) va kém clorua (7,89 g, 57,9 mmol) va hdn hop phan
tmg duogc lam ngudi bang bé nude da. Natri xyanoborohydrit (2,73 g, 43,4mmol) duoc
bd sung vao hdn hop phan tng va hdn hop duoc khudy & nhiét do phong trong 5 gio.
Hon hop phan mg dugc rét vao dung dich amoni clorua bdo hoa trong nuée lanh va
duoc chiét béng etyl axetat (3X75ml). Lop htu co duoc gom lai, dugce lam kho trén natri
sulfat va dugc ¢d trong chan khong. Phin cin th duge duoc tinh ché hap phu bang séc
ky cot bang cach str dung 0%- 50% etyl axetat trong hexan lam dung mai ria giai dé thu

dugc san phdm duge néu ¢ dé muc nay (1,2 ).
Budc 2: Téng hop N1-(oxetan-3-yl)benzen-1,3-diamin

N-(3-nitrophenyl)oxetan-3-amin (0,55g, 2,83 mmol) dugc cho vao trong metanol
(10 ml) va & 0°C, Pd-C (10%, 0,1 g) duoc bd sung. Hon hop phan tng duoc khudy trong

mdi trudng hydro & nhiét dd phong trong 5 gio. Hon hop phan g duoc loc qua xelit
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va phan dich loc dugc ¢ trong chan khong dé thu duoc san pham dugc néu & dé& muc
nay (0,4 gm).

'HNMR (400 MHz, CDCls): 6,98 (t, 1H, J=8Hz), 6,16-6,13 (m, 1H), 5,98-5.95
(m, 1H), 5,84 (t, 1H, J= 2,4 Hz), 4,99 (t, 2H, J= 6,4 Hz), 4,65-4,57 (m, 1H), 5,27 (t, 2H,
J=6Hz), 4,05 (d, 1H, J= 6.4 Hz), 3,50 (bs, 2H),

San pham trung gian xi: Téng hop 3-((oxetan-3-yloxy)metyl)anilin

NO, NO, NO, NH,
Budce 1 Budce 2 Buéce 3
—_— E— —_—_—
OH Cl o 0
R}

Buée 1: Tong hop 1-(clometyl)-3-nitrobenzen

o

(3-nitrophenyl)metanol (1 g, 6,53 mmol) dugc hoa tan trong DCM (8 ml) va dugc
lam lanh xubng 0°C sau d6 bd sung thionyl clorua (2,15 ml, 19,59 mmol). Hon hop phan
tmg duoc khudy trong 4 gid & nhiét do phong va duoc cd trong chan khong, dung dich
natri bicacbonat bao hoa dugc bd sung vao phan cin. Hdn hop duoc chiét bing etyl
axetat (3X 75ml), Lép hitu co duge gom lai, dugce lam kho trén natri sulfat va duoc cd

trong chan khong dé thu dugc hop chit duge néu & dé muc nay(0,9 gm).
Budge 2: Tong hop 3-((3-nitrobenzyl)oxy)oxetan

Hoén hop gém oxetan-3-o0l (0,432 g, 5,83 mmol), KoCOs (1,611 g, 11,66 mmol)
va 1-(clometyl)-3-nitrobenzen (1 g, 5,83 mmol) trong DMF (10 ml) dugc gia nhiét &
80°C trong 18 gi. Hon hop phan tng dugc lam ngudi xudng nhiét do phong, nude duge
b6 sung va hdn hop duoc chiét bang etyl axetat (3X 75 ml). Lop httu co dugc gom lai,
dugc lam kho trén natri sulphat va duoc ¢o trong chin khong dé thu duoc san phdm thd
va san phém nay dugc tinh ché béng sdc ky cot dé thu duoc sén phém duoc néu & dé
muc nay (0,8 g).

Bude 3: Tong hop 3-((oxetan-3-yloxy)metyl)anilin
3-((3-Nitrobenzyl)oxy)oxetan(0,3g, 1,434 mmol) dugc cho vao trong metanol
(10 ml) va & 0°C, Pd-C (10%, 0,07 g) dugc bo sung. Hon hop phan tmg duge khudy
trong moi truong hydro ¢ nhiét do phong trong 5 gid. Hon hop phan tmg duoc loc qua
xelit va phén dich loc duogc co trong chan khong dé thu duoc san phém duoc néu & dé

muc nay (0,2 gm).
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'HNMR (400 MHz, CDCl3): § 7,12 (t, 1H, J= 8 Hz) 6,70-6,52 (m, 3H), 4,60 (bs,
2H), 4,37-4,12 (m, 5H), 3,73 (brs, 2H).

San phim trung gian xii: (3-aminophenyl)(xyclopropyl)metanon
NH,

SO

O

San pham trung gian xiv dugc diéu ché bang cach sur dung quy trinh dugc mo ta
trong tai liéu tham khéo “Journal of Medicinal Chemical, 1995, Vol. 38, #18, page 3624-
3637

Vi du

Vi du sau day mo ta quy trinh diéu ché mot vai hop chét dién hinh c6 cong thtrc

(), tuy nhién, khong nén hiéu rang né lam gidi han pham vi bao ho cua séang ché.

Vi du 1: Tong hop 1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodo phenyl)amino)-
6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 1)

A

/@ Fﬁ’ heg
|
o OTs X o HNjQ/
. Bude 3 ]
)tk/ Bude 1 W\/BU‘C/C’ /[K/I /@/\ / N Buded N
g% ~o o NTNTSY AN T AN

O °N o

he) @ , © a0

i I J o
(1a) (1b) (te) (1d) 0

Buée 1: Téng hop 1-(2-flo-4-iodophenyl)-3-(4-metoxybenzyl)-6,8-dimetyl-2,4,7-trioxo
-1,2,3,4,7,8-hexahydropyrido[2,3-d|pyrimidin-5-yl 4-metylbenzensulfonat(1b)

Trong moi truong khi nito, dung dich 1-(2-flo-4-iodophenyl)-5-hydroxy-3-(4-
metoxybenzyl)-6,8-dimetylpyrido[2,3-d]pyrimidin-2,4,7(1H,3H,8H)-trion (la) (41g,
72,8 mmol) (duge diéu ché theo quy trinh duge boc 16 trong WO2005121142) trong
axetonitril (300 ml), trietylamin (30,4 ml, 218 mmol) va trimetylamin hydroclorua (3,48
g, 36,4mmol) duoc bd sung ting giot p-toluensulfonylclorua (27,8 g, 146mmol) trong
axetonitril (300 ml) & 0°C, va hon hop duoc khuéy dudi diéu kién lam lanh béng nudc
da trong 1 gio, va ¢ nhiét do phong trong 24 gid. Hon hop phéan tmg dugc bo sung thém

metanol (220 ml), va hon hop duge khudy ¢ nhiét do phong trong | gid. Cac tinh thé két

- 4] -



22698

tia duoc thu gom bang cach loc, duge lam khé trong chan khong dé thu duoc hop chét

nhu tidu dé (40,5 g, 78%)

'H NMR(400 MHzDMSO-dg) 8: 7,95 (dd, J = 1,6 va 9,6 Hz, 1H), 7,84 (d, J =
8,4 Hz, 2H), 7,72 (dd, J =1,2 va 8,4 Hz, 2H), 7,46 (d, ] = 8,4 Hz, 2H), 7,35 (1, J = 8.4
Hz, 1H), 7,23 (d, J = 8,8 Hz, 2H), 6,86 (d, J=8,8 Hz, 2H), 4,92 (d, J = 16 Hz, 1H), 4,77
(d, J=16 Hz, 1H), 3,71 (s, 3H), 2,76 (s, 3H), 2,42 (s, 3H), 1,53 (s, 3H).

MS: m/z:717,9

Buge 2: Tong hop 5-((3-(xyclopropylsulfonyl)phenyl)amino)-1-(2-flo-4-iodophenyl)-
3-(4-metoxybenzyl)-6,8-dimetylpyrido[2,3-d]pyrimidin-2,4,7(1H,3H,8H)-trion (1¢)

Hon hop gom 1-(2-flo-4-10dophenyl)-3-(4-metoxybenzyl)-6,8-dimetyl-2.,4,7-
trioxo-1,2,3,4,7,8-hexahydropyrido[2,3-d]pyrimidin-5-yl 4-metylbenzensulfonat (1b)
(1,0 g, 1,394mmol), 3-(xyclopropylsulfonyl)anilin (sin phidm trung gian-i) (1,237 g,
6,27mmol) va 2,6-LUTIDIN (0,487 ml, 4,18 mmol) trong N,N-dimetylaxetamit ( 0,5
ml) duge gia nhiét & 140°C trong 18 gio' trong lo nho duoc bit kin. Sau khi duoc dé
nguoi téi nhiét do phong, hdon hop phan tmg duoc rét vao nude (100 ml) va chét rin thu
duoc dugc loc. Phan cin duoc tinh ché béng sac ky nhanh trén thiét bi Combiflash dé

thu duoc san pham.

'HNMR (400 MHz, DMSO-ds) § (phan tridu): 10,22 (s, 1H), 7,97 (dd, J=9,2 va
1,6 Hz, 1), 7,74 (dd, J=8 va 1,2Hz, 1H), 7,56 (t, J=7,6 Hz, 1H), 7,47 (d, J= 8,0Hz, 1H),
7,38 (t, J=8 Hz, 1H), 7,27-7,33 (m, 4H), 6,83-6,87 (m, 2H), 4,94-5,04 (m, 2H), 3,69 (s,
3H), 2,84 - 2,87 (m, 1H), 2,78 (s, 3H), 1,55 (s, 3H), 1,02-1,04 (m, 2H), 1,05-1,09 (m,
2H)

MS: m/z : 743,1[M+1]
Buée 3: Tong hop 1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-
3-(4-metoxybenzyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (1d)

Natri metoxit (25% dung dich trong MeOH) (0,2 ml) dugc bo sung vao dung dich
chia  5-((3-(xyclopropylsulfonyl)phenyl)amino)-1-(2-flo-4-iodophenyl)-3-(4-metoxy
benzyl)-6,8-dimetylpyrido[2,3-d]pyrimidin-2,4,7(1H,3H,8H)-trion (lc) (0,4 g, 0,539
mmol) trong THF (3,5 ml). Dung dich thu dugc duge khudy trong moi truong khi nito

trong 1 gio, va dugc lam ngudi biang cach bo sung HCI loang. Dung moi duge 1am bay
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hoi trong chan khong. Va phan cin duge nghién nho trong nudce. San pham ran duoc loc

va dugc lam khd trong chan khong va duoc st dung nguyén dang cho buée tiép theo.

"H NMR (400 MHz, DMSO-ds) & (phan triéu): 11,09 (s, 1), 7,88 (brs, 2H), 7,71
(brs, 3H), 7,15 (brs, 3H), 6,81 dén 6,83 (d, J=7,2Hz, 311 ), 4,87 (brs, 21), 3,70 (s, 3H),
3,32 (brs, 3H), 2,88-2,89 (m, 1H), 1,14 (s, 3H), 1,10-1,11 (m, 2H), 1,03-1,05 (d, J=
7,4Hz, 2H)

MS: m/z: 743,1 [M+1].

Buge 4: Tong hop 1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-
6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (1)

Nhom clorua (0,628 g, 4,71 mmol) duge bo sung vao dung dich chua 1-(3-
(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-3-(4-metoxybenzyl)-6, 8-
dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (1d) (0,350 g, 0,471 mmol)
trong Anisol (2 ml). Hon hop thu duoc duge khudy trong mdi trudng nito trong 18 gio
& nhiét do phong. Phan tng dugc déap tit bing cach bd sung MeOH. Dung moi duogc
lam bay hoi trong chian khong. Phan cin dugc axit hoa str dung HCI lodng. Chét ran thu
duge duoc loc va duge gia nhiét dén hoi luu trong 2-propanol (20 ml) trong 1 gio. Hon
hop phan ung dugc dé nhiét do tdng dan dén nhiét do phong va duoc loc. Phén cin duoc
tinh ché bang sac ky ¢t nhanh dé thu duoc san pham tinh khiét.

"THNMR (400 MHz, DMSO-d6), § 11,66 (s, 1H), 11,20 (s, 1H), 7,93-7,83 (m,
2H), 7,83-7,73 (m, 3H), 7,56 (dd, J= 1,2 va 8,4 Hz, 1H), 6,97 (t, /= 8,8 Hz, 1H), 3,07
(s, 3H), 2,91-2,87 (m, 1H), 1,16 (s, 3H), 1,15-1,11 (m, 2H), 1,06-1,04 (m, 2H).

Vi du 2: Téng hop 3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxy
azetidin-1-yl)phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3 H, 6 H)-trion. (Hop
chét 2)
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(2a) (2b) (2)

Buge 1: Toéng hop 3-xyclopropyl-1-(2-flo-4-iodophenyl)-5-((3-(3-hydroxyazetidin-1-
yl)phenyl)amino)-6,8-dimetylpyrido[2,3-d|pyrimidin-2,4,7(1 H,3 H,8 H)-trion (2b)

B6 sung 2,6-Lutidin (0,33 ml, 2,86 mmol) vao hdn hgp gom 3-xyclopropyl-1-(2-
flo-4-iodophenyl)-6,8-dimetyl-2,4,7-trioxo-1,2,3,4,7,8-hexahydropyrido[2,3-d)]
pyrimidin-5-yl 4-metylbenzensulfonat (2a) (0,5 g, 0,78 mmol), 1-(3-aminophenyl)
azetidin-3-ol (vi) (0,13 g, 0,784 mmol) trong DMA (1,5 ml), trong dng duoc bit kin va
duge lam néng dén 130°C trong 10 gior trong méi truong khi nito. Sau khi phan tmg két
thic, hon hop phin ing duoc rét vao nude dé lanh va duge chiét bang etyl axetat (2 x
10 ml). Céac 16p hitu co dugc gom lai, rira béng amoni clorua bao hoa, nudc va lam kho
trén natri sulfat. L6p hitu co sau d6 duge cd trong ap suat giam dé thu duoc san phdm
thd va san phdm nay duoc tinh ché bang sic ky cot dé thu duoc hop chat nhu tiéu dé

(2b) dudi dang chat rin mau tring (0,09 g, 18 %) [MS: m/z= 630 (M+1)].

Bugc 2: Tbng hop 3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxy
azetidin-1-yl)phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H, 6 H)-trion (2)

3-xyclopropyl-1-(2-flo-4-iodophenyl)-5-((3-(3-hydroxyazetidin- 1-yl)phenyl)

amino)-6,8-dimetylpyrido[2,3-d|pyrimidin-2,4,7(1 H,3H,8 H)-trion (2b) (0,03 g, 0,048
mmol) dugc cho vao trong tetrahydrofuran (1 ml) ¢ nhiét dd phong, natri metoxit (30%
trong MeOH, 23 pL) duge bd sung va hdn hop phan tng duge khudy ¢ nhiét do nay
trong 2 gid trong moi truong khi nito. Tién trinh ctia phan tng duoc theo dai trén HPLC.,
Sau khi tiéu thu hét chat phan ung, hdn hop phan tng duge ¢6 va dugc dua nguyén dang
1én LCMS va HPLC diéu ché dé thu duoc hop chit (2) nhu tiéu dé dudi dang chét rin
mau trang (0,013 g).
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'HNMR (400 MHz, DMSO-d6), § 11,09 (s, 1H), 7,75 (bs, 1), 7,53-7,51 (m,
1H), 7,20 (t, 1H), 6,90 (t, 1H), 6,64 (d, 111, J=8Hz), 6,43 (d, 2H, J=2Hz), 5,63 (d,
1H,J=6,4Hz), 4,56 (bs, 1H), 4,07-4,04 (m, 2H), 3,50-3,47 (m, 2H), 3,07 (s, 3H), 1,29 (s,
3H), 1,09 (t, 1H,/=6,8Hz), 1,0-0,9 (m, 2H), 0,64-0,62 (m, 2H). MS: n/z = 630 (M+1)].

Hop chit duge néu trong bang 1 dudi dy: duoc didu ché theo quy trinh tuong tu

véi mot trong sO cac quy trinh dugce néu trén ddy trong vi du 2 v4i céc san pham trung

gian néu trén v4i sy thay doi phu hop vé cac chat phan Ung, céc dicu kién phéan ing va

luong chét phan Gng.

Bang 1
Hop chit|San  pham | Tén IUPAC S liéu phén tich
sb trung gian s6
3 i 3-xyclopropyl-1-(3- | 'THNMR (400 MHz, DMSO-d6), &
(xyclopropylsulfonyl) | 11,06 (s, 1H), 7,91-7,90 (m, 2H),
phenyl)-5-((2-flo-4- 7,81-7,73 (m, 3H), 7,57-7,54 (m,
iodophenyl)amino)- 1H), 6,96 (t, J= 8,4 Hz, 1H), 3,09 (s,
0,8- 3H), 2,91-2,87 (m, 1H), 2,64-2,60
dimetylpyrido[4,3- (m, 1H), 1,16 (s, 3H), 1,13-0,86 (m,
d]pyrimidin- 6H), 0,69-0,67 (m, 2H).
2,4,7(1H,3H,6H)- MS: m/z662,9 (M+1).
trion
4 vii 3-xyclopropyl-5-((2- | 'THNMR (400 MHz, DMSO-d6), &
flo-4- 11,10(s, 1H), 7,9 (dd, 1H,J=2va 8,4
iodophenyl)amino)- Hz ), 7,50 (dd, 1H, J= 2 va 8,4 Hz),
0,8-dimetyl-1-(3-(2- | 7,43-7,41 (m, 2H), 7,33 (d, 1H, J=
oxoazetidin-1- 6,0 Hz), 7,07 (d, 1H, J=6,0 Hz), 6,92
yDphenyl)pyrido[4,3- | (t, 1H, J=8,6 Hz), 3,65 (t, 2H, /=44
d]pyrimidin- Hz), 3,10-3,07 (m, 5H), 2,63-2,59
2,4,7(1H,3H,6H)- (m, 1H), 1,25 (s, 3H), 0,96-0,94 (m,
trion 2H), 0,68-0,66 (m, 2H).
MS: m/z628 (M+1).
5 X 3-xyclopropyl-5-((2- | 'THNMR (400 MHz, DMSO-d6), &
flo-4- 11,09 (s, 1), 7,79 (d, 1H, J= 10,4
iodophenyl)amino)- Hz), 7,55 (d, 1H, J=8,8 Hz), 7,24
0,8-dimetyl-1-(3- (m, 1H), 6,90 (t, 1H,J/= 8,8 Hz),
(oxetan-3- 6,58-6,56 (m, 2H), 6,51-6,50 (m,
ylamino)phenyl)pyrid | 1H), 6,47-6,45 (m, 1H), 4,82
o[4,3-d]pyrimidin- (t,2H,J= 6,4 Hz), 4,55-4,50 (m, 1H),
2,4,7(1H,3H,6H)- 4,38 (bs, 2H), 3,07 ( s, 3H), 2,63-
trion 2,55 (m, 1H), 1,3 (s, 3H), 0,95-0,94
(m, 2H), 0,66-0,64 (bs, 2H).
MS: m/z630 (M+1).
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6 \Y tert-butyl 3-((3-(3- | MS: m/z757 (M+1).
xyclopropyl-5-((2-flo-
4-10dophenyl)amino)-
6,8-dimetyl-2,4,7-
trioxo-3,4.,6,7-
tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)phenyl)carbamoyl)
azetidin-1-cacboxylat

7 viii 3-xyclopropyl-5-((2- | '"HNMR (400 MHz, DMSO-d6), &
flo-4- 11,06 (s, 1H), 7,78 (d, 1H, J= 10,8
1odophenyl)amino)- Hz), 7,54 (d, 1H, J=8,0 Hz), 7,36 (t,
6,8-dimetyl-1-(3- 1H, J=8,0 Hz), 7,99 (d, 1H, J=8,0
(oxetan-3- Hz), 6,95-6,87 (m, 2H), 6,80 (dd,
yloxy)phenyl)pyrido[ | 1H, J=2,4 va 6,0 Hz), 5,30-5,27 (m,
4,3-d]pyrimidin- 1H), 4,91 (t, 2H, J= 6,6 Hz), 4,52 (4,
2,4, 7(1H,3H,6H)- 2H, J=5.8 Hz), 3,08 (s, 3H), 2,61
trion (bs, 1H), 1,23 (s, 3H), 0,96-0,94 (m,

2H), 0,67-0,65 (m, 2H).
MS: m/z631 (M+1).

8 v 1-(3-(azetidin-1- MS: m/z614 (M+1).
yl)phenyl)-3-
xyclopropyl-5-((2-flo-
4-1odophenyl)amino)-
6,8-
dimetylpyrido[4,3-
d]pyrimidin-
2,4,7(1H,3H,6H)-
trion

9 il 3-xyclopropyl-5-((2- | '"HNMR (400 MHz, DMSO-d6), &
flo-4- 11,33 (s, 1H), 7,70 (d, 1H, J= 8 Hz),
iodophenyl)amino)-1- | 7,55-7,46 (m, 3H), 7,31-7,30 (m,
(3-(3-hydroxyoxetan- | 1H), 6,74-6,60 (m, 2H), 4,94-4,86
3-yl)phenyl)-6,8- (m, 4H), 3,21 (s, 3H), 2,78-2,72 (m,
dimetylpyrido[4,3- 2H), 1,36 (s, 3H), 1,15-1,13 (m,
d]pyrimidin- 2H), 0,83-0,81 (m, 2H).
2,4, 7(1H,3H,6H)- MS: m/z631 (M+1).
trion

10 i N-(3-(3-xyclopropyl- | "THNMR (400 MHz, DMSO-d6), &

5-((2-flo-4-
todophenyl)amino)-
6,8-dimetyl-2,4,7-
trioxo-3,4,6,7-
tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)phenyl)-3-

11,05 (s, 1H), 9,94 (s, 1H), 7,78 (d,
1H, J=9,6Hz), 7,67 (d, 1H, J=8Hz),
7,61 (s, 1H), 7,54 (d, 1H, J=8,4Hz),
738 (t, 1H, J=7,2Hz), 7,07 (d, 1H,
J=12Hz), 6,91 (t, 1H, J=8,4Hz),
4,82 (d, 21, J=6Hz), 4,33 (d, 2H,
J=6Hz), 3.07 (s, 3H), 2,60 (m, 1H),
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metyloxetan-3-

1,60 (s, 3H), 1,27 (s, 3H), 0,97-0,94

carboxamit (m, 2H), 0,66-0,64 (s, 2H).
MS: m/z672 (M+1).

11 xii 1-(3- "HNMR (400 MHz, DMSO-d6), &
(xyclopropancacbonyl | 11,08 (s,1H), 8,12-8,09 (m, 1H),
)phenyl)-3- 8,01 (bs, 1H), 7,79 (dd, 1H, J=2 Hz
xyclopropyl-5-((2-flo- | J/=10,4Hz), 7,69-7,62 (m, 2H), 7,56-
4-iodophenyl)amino)- | 7,54 (m,1H), 6,94 (t, 1H J=8,4Hz),
6,8- 0,68 (bs, 2H),3,07 (s, 3H), 2,90 (m,
dimetylpyrido[4,3- 1H), 2,61-2,60 (m, 1H), 1,18 (s,
d]pyrimidin- 3H), 1,06-1,08 (m, 4H), 0,96-0,95
2,4,7(1H,3H,6H)- (m, 2H).
trion MS: m/z627,1 (M+1).

12 i 1-(3- THNMR (400 MHz, DMSO-d6), §
(xyclopropylsulfonyl) | 11,18 (s, 1H), 7,94-7,92 (m, 2H),
phenyl)-5-((2-flo-4- 7.84-7.45 (m, 3H), 6,96 (t, J = 8,8
iodophenyl)amino)- Hz, 1H), 3,22 (s, 3H), 3,09 (s, 3H),
3,6,8- 1.78-1,74 (m, 1H), 1,18 (s, 3H),
trimetylpyrido[4,3- 1,13-1,12 (m, 2H), 1,07-1,05 (m,
d]pyrimidin- 2H).
2,4,7(1H,3H,6H)- MS: m/z637 (M+1).
trion

13 Xi 5-((2-flo-4- 'HNMR (400 MHz, DMSO-d6), §
iodophenyl)amino)- 11,20 (s, 1H), 7,79 (dd, 1H, J=2 va
3,6,8-trimetyl-1-(3- & Hz), 7,55 (d, 1H, J= 8,4 Hz), 7,47-
((oxetan-3- 7,43 (m, 1H),7,39-7,33 (m, 3H),
yloxy)metyl)phenyl)p | 6,93 (t, 1H, /=8,4 Hz), 4,63-4,60 (m,
yrido[4,3- 3H), 4,69 (s, 2H), 4,42-4,41 (m,
d]pyrimidin- 2H), 3,21 (s, 3H), 3,08 (s, 3H), 1,19
2,4,7(1H,3H,6H)- (s, 3H).
trion MS: m/z619 (M+1).

14 iii 5-((2-flo-4- 'HNMR (400 MHz, DMSO-d6), §
iodophenyl)amino)-1- | 11,22 (s, 1H), 7,79 (dd, 1H, /=10 va
(3-(3-hydroxyoxetan- | 1,6 Hz), 7,66 (d, 1H, /=8 Hz), 7,58-
3-yl)phenyl)-3,6,8- 7,48 (m, 3H), 7,36 (dd, 1H, J= 8,8
trimetylpyrido[4,3- va 1,2 Hz), 6,93 (t, |H, J= 8,8 Hz),
d]pyrimidin- 4,78 (d, 2H, J= 6,4 Hz), 4,65 (bs,
2,4,7(1H,3H,6H)- 2H), 3,20 (s, 3H), 2,60 (bs, 1H), 3,08
trion (s, 3H), 1,19 (s, 3H).

MS: m/z605 (M+1).

15 viii S-((2-flo-4- THNMR (400 MHz, DMSO-d6),

iodophenyl)amino)- 011,19 (s, 1H), 7,79 (dd, 1H, /=2 va

3,6,8-trimetyl-1-(3-
(oxetan-3-
yloxy)phenyl)pyrido[

8.4 Hz), 7,55 (d, 1H, J= 8.4 Hz),
7,37 (t, 1H, /= 8,0 Hz), 7,02 (dd, 1H,
J= 1,2 va 6,8 Hz), 6,96-6,91 (m,
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4,3-d|pyrimidin-
2,4,7(1H,3H,6H)-
trion

2H), 6,86 (dd, 1H, J=2 va 8,4 Hz),
5,32-5,27 (m, 1H), 4,91 (t, 2H, J=
6,8 Hz), 4,52 (t, 2H, J=6,0 Hz), 3,21
(s, 3H), 3,08 (s, 3H), 1,24 (s, 3H).
MS: m/z604 (M+1).

iodophenyl)amino)-
3,0,8-trimetyl-2,4,7-
trioxo-3,4,6,7-
tetrahydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)phenyl)azetidin-3-
yl)oxy)axetamit

16 iv 1-(3-(azetidin-1- 'HNMR (400 MHz, CDCls), § 11,45
yDphenyl)-5-((2-flo- | (s, 1H), 7,53 (dd, 1H, J=2 va 10 Hz),
4-iodophenyl)amino)- | 7,45(d, 1H, J=8.4), 7,22 (t, I1H,/=8
3,6,8- Hz),6,70-6,63 (m, 3H), 6,56-6,55
trimetylpyrido[4,3- (m, 1H), 3,66 (t, 2H, J= 6,4 Hz),
d]pyrimidin- 3,39 (s, 3H), 3,34 (t, 2H,/=6,8Hz),
2,4,7(1H,3H,6H)- 3,23(s, 3H),2,10-2,04 (m, 2H), 1,5
trion (s, 3H).

MS: m/z588 (M+1).

17 X 5-((2-flo-4- 'THNMR (400 MHz, DMSO-d6), &
iodophenyl)amino)- 11,22 (s, 1H), 7,79 (dd, 1H, J=2 va
3,6,8-trimetyl-1-(3- 12 Hz), 7,55 (d, 1, J=8,4), 7,15 (t,
(oxetan-3- 1H, /=8 Hz),6,91 (t, 1H, J= 8,8 Hz),
ylamino)phenyl)pyrid | 6,59 (d, 2H, J= 6,8), 6,49 (d, 2H, J=
o[4,3-d]pyrimidin- 8Hz), 4,82 (t, 2H, J=6,4), 4,54-4,50
2,4,7(1H,3H,6H)- (m, 1H), 4,40-4,37 (m, 2H), 3,2 (s,
trion 3H), 3,07(s, 3H), 1,32 (s, 3H).

MS: m/z604 (M+1).

18 ii N-(3-(5-((2-flo-4- 'THNMR (400 MHz, DMSO-d6), §
iodophenyl)amino)- 11,18 (s, 1), 9,93 (s, 1H), 7,78 (d,
3,6,8-trimetyl-2,4,7- 1H, J=8,8Hz) 7,67 (s, 1H), 7,64 (d,
trioxo-3,4,6,7- 1H, /=8 Hz), 7,54 (d, 1H, J=8,8Hz),
tetrahydropyrido[4,3- | 7,40 (t, 1H, J=8Hz), 7,11 (dd, 1H,
d]pyrimidin-1(2H)- J=1,2 va 8Hz), 6,93 (&, I1H,
yl)phenyl)-3- J=8,8Hz), 4,82 (d, 2H, J=6Hz), 4,33
metyloxetan-3- (d, 2H, J=6Hz), 3,2 (s, 3H), 3,08 (s,
carboxamit 3H), 1,60 (s, 3H), 1,28 (s, 3H).

MS: m/z646 (M+1).
19 ix 2-((1-(3-(5-((2-flo-4- | "HNMR (400 MHz, DMSO-d6), &

11,24 (s, 1H), 7,77 (d, 1H, J= 9,6
Hz), 7,53 (d, 1H, J=8 Hz), 7,33 (s,
1H),7,26-7,21 (m, 2H), 6,91(t, 1H,
J= 8,4 Hz), 6,68 (d, 1H, J=8,4 ),
0,48- 6,46 (m, 2H), 4,47 (m, 1H),
4,06-4,02 (m, 2H), 3,82 (s, 2H),
3,68-3,65 (m, 2H), 3,19 ( s, 3H),
3,08 (s, 3H), 1,31 (s, 3H).

MS: m/z661 (M+1).

Vi du 3: Téng hop 5-((2-flo-4-iodophenyl)amino)-1-(3-(3-flooxetan-3-yl)phenyl)-
3,6,8-trimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 20).

- 48 -




22698
r Y
O HN O HN
N = N/ _ \N 7 N/
@) N N (@] 0 N X 0

5O M

(14) (20)

~

Dung dich chta 5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyoxetan-3-
yD)phenyl)-3,6,8-trimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (hop chéit 14)
(0,02 g, 0,033 mmol) trong DCM (7 ml), duoc bd sung DAST (0,017ml, 0,132 mmol)
& nhiét do -78°C, hon hop phan ing duoc khudy ¢ nhiét do phong trong 1 gio. Hon hop
phén tmg duogc ¢ va hop chat thd duoc tinh ché bang sic ky cot trén silicagel bang céch
st dung etyl axetat (40%) trong hexan lam dung moi rira giai. Chét rin thu duoc duoc

nghién min trong dietyl ete dé thu duoc hop chét nhu tiéu dé (0,012 2).

'HNMR (400 MHz, DMSO-d6), 5 11,21 (s, 1H), 7,79 (dd, 1H, J=2,0 va 8.4 Hz),
7,63-7,59 (m, 3H), 7,55 (d, 1H, J=10) 7,49 (d, 1H, J= 7,6 Hz), 6,94 (t, 1H, J= 8,8Hz),
5,02-4,87 (m, 4H), 3,21 (s, 3H), 3,08 (s, 3H), 1,19 (s, 3H). ESI-MS: [m/z =607 (M+1)].
Vi du 4: Téng hop N-(3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimety]-
2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)azetidin-3-
carboxamit (21). |

F ! F |
A 0 HNjQ/ A 0 HN@

N ~ "N N Z >N
O%N\O ON\O

e s
T o

(21)

-

Dung dich tert-butyl 3-((3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-
dimetyl-2,4,7-trioxo-3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)
carbamoyl)azetidin-1-cacboxylat (Hop chét 6) (0,075 g, 0,099mmol) trong DCM (5,0
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ml), duogc b6 sung TFA (0,038 ml, 0,496mmol) & nhiét do 0°C. Hon hop phéan tng duoc
khudy & nhiét do phong trong 15 gio, dugc xir Iy bang dung dich NaHCO; bdo hoa va
hén hop thu duoc duoc chiét béng DCM (3 x 10 ml). Cac Lop httu co duoe gom lai
dugc rira bang nude, nude mudi va lam kho trén natri sulfat. L6p hitu co dugce co trong
chan khong dé thu duoc san pham thé va san pham nay duoc nghién trong dietyl ete dé

thu duge hop chét nhu tiéu dé (0,03 2).

'"HNMR (400 MHz, DMSO-d6), § 11,07 (s, 1H), 10,32 (s, 1H), 8,67 (bs, 1H),
7,81-7,80 (dd, 1H, J= 10,4 va 1,6 Hz), 7,65-7,63 (m, 1H), 7,57-7.55 (d, 1H), 7,44-7 .39
(m, 1H), 7,09-7,07 (d, 1H, J= 6.4 Hz), 6,94-6,90 (t, 1H, J= 8.8 Hz), 4,81-4,79 (d, 1H,
J= 8,8 Hz), 4,10-4,09 (m, 1), 3,76-3,72 (m, 1H), 3,07 (s, 3H), 2,67-2,60 (m, 2H), 2.33-
2,27 (m, 2H), 1,25 (s, 3H), 0,66 (bs, 2H), 0,96-0,94 (m, 2H). ESI-MS: [m/z = 657 (M+1)]

Hoat tinh dugc ly
Quy trinh tht nghiém in vitro
Vi du A: Xac dinh hop chét tre ché hoat tinh MEK kinaza

Trong 25 uL hon hop phan tng, enzym MEK (ndng do cudi cung 2-4 ng/ml), va
co chit ERK (ndng do cudi cung 50-100 pg/ml), duge G véi céc ndng do khac nhau cta
hop chét thi nghiém (duoc pha loang sao cho phan tng c6 1% DMSO), ¢ nhiét dd 25°C
dén 30°C trong thoi gian 20 dén 120 phtt trén may 0 lic. Phan Gng duoc khoi mao bing
cach bd sung ATP. Phan ung dugc két thuc bang cach bd sung luong thé tich tuong
duong ctia chit phan tng KinaseGlo (Promega), theo hudng dan ctia nha san xuét. Cac
dia dugc doc trén phat quang ké. Viéc tinh toan [Cso dugc thuc hién béng cach su dung

GraphPad Prism 5.

Hop chét theo sang ché c6 cac gia tri ICso ndm trong khoang tir I nM dén 600nM
trong thir nghiém trc ché MEK.

Céc hop chat sd 1, 5,7, 10, 11, 12, 13, 14, 15, 16, 18 va 19 thé hién céc gia tri
ICso trong khoang tir 1 dén 600 nM.

Vi du B: Phan tich su phosphoryl hoa ERK

Thtr nghiém nay duogc tién hanh véi cdc té bao u melanin nguoi, cac t€ bao ung
thu rudt két nguoi va chudt nhat. Cac té bao dugce xtr ly trong thoi gian 1gid véi cac

ndng dd khac nhau cta hop chét thir nghiém. Phan tich su phosphoryl héa ERK dugc
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tién hanh bang cach su dung kit Alphascreen SureFire Phospho-ERK 1/2 (Perkin
Elmer), theo huéng din ctia nha san xuét. Ty 1& % Gc ché cua qua trinh phosphoryl hoa

ERK dugc xac dinh nhu sau:

100 — {(chat thr RFU - déi chimg dém tach RFU) / (dbi chimg duge xt 1y bing
ta duge RFU - d6i chimg dém tach RFU)} x 100,

Hop chét da diéu ché duoc thir nghiém bang cach st dung quy trinh tht nghiém
trén day va két qua thu duoc duoc trinh bay trong Bang 2. TV 18 % trc ché & céc ndng
do pERK bang 100nM, 10nM, 1nM déi véi céc vi du da néu duge trinh bay ¢ day. Ty
1€ % tc ché cia cac néng dd cu thé néu trén ddi voi cac hop chit da néu duogc trinh bay
theo nhom sau day.

Nhom A: Hop chét ¢6 su Ge ché 50-100% & 1nM.

Nhom B: Hop chit ¢6 su tc ché 50-100% ¢ 10nM

Nhém C: Hop chit ¢6 su Gre ché 50-100% & 100nM.

Bang 2
Nhom Hop cht
A 1,8, 11,12, 14,15, va 17
B 2,4,5,10,13,18, 19 va 20
C 3,7,9,16 va2l
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YEU CAU BAO HO

1. Hop chat c6 cong thire chung [, dang ho bién cia no, hodc mudi duge dung clia no,

Rl

Sy
O/!\

N

4

=
(0

R
N \RZ
trong do,

R! duoc chon tr nhém bao gém hydro, alkyl dugc thé hodc khong dugc thé,
xycloalkyl duoc thé hodc khong duoc thé, va heteroxyclyl duge thé hoic khong duge

thé;
R? duge chon tir nhom bao gdm —RS-E, -SO2R7, va -C(O)R?;

R3 duge chon tir nhom bao gdm hydro, alkyl dugc thé hodc khong duoc thé, va

xycloalkyl dugc thé hodc khong duoc thé;

R* duoge chon tir nhom bao gdm hydro, halogen, alkyl duogc thé hodc khong duoc

thé, va xycloalkyl dugc thé hoac khong dugce thé:

RS 13 aryl duoc thé hodc khong dugc thé, trong do cac nhom thé dugc chon tir R?
va Rb;

R2va R® dugc chon tir nhom bao gdm hydro, halogen va haloalkyl;

RS duge chon tr nhéom bao gom lién két truc tiép, -[C(RORYNR’-, -
[C(ROR,O-, -NHC(=O)[C(RORYy, -S(O)NH-, -NHC(=O)[CR{RHINR’-, -
NHC(=0)[CR4R%]O-, va-NHS(O)-;

mdi R¢ va RY doc 1ap duge chon tir nhom bao g&n hydro va alkyl dugc thé hoac

khéng duoc thé;

E la nhan di vong bdn canh duogc thé hodc khong dugce thé, trong d6 cdc nhém

thé duoc chon tir nhom bao gém alkyl, oxo, halogen, -C(=0)OR¢, va -OR¢;
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R® dugc chon tr nhom bao gém hydro, alkyl duge thé hoac khong duoc thé, va

xycloalkyl duoc thé hodc khong duoc thé;

R7 dugc chon tir nhém bao gdm xycloalkyl duge thé hodc khong duoc thé, va

xycloalkenyl dugc thé hodc khong duoc thé;

R® duogc chon tir nhom bao gém alkyl duoc thé hoac khong duogc thé, alkenyl
dugc thé hoac khong duogc thé, alkynyl duoc thé hoic khong duoc thé, xycloalkyl dugc

thé hoac khong duoc thé, va xycloalkenyl dugc thé hodc khong duoc thé;

R® dugc chon tir nhém bao gém hydro, alkyl dugc thé hodc khong dugc thé,
alkenyl dugc thé hoic khong dugc thé, alkynyl dugc thé hodc khong duoc thé,
xycloalkyl duoc thé hodc khong duoc thé va xycloalkenyl dugc thé hodc khong duogc
thé;

n la s6 nguyén dugc chon tur nhém bao gom 0, 1 va 2;
p la s6 nguyén dugc chon tir nhdm bao gom 0 va 1;

néu nhom alkyl va nhom alkenyl duogc thé, thi nhom alkyl va nhom alkenyl nay
duoc thé béng tir 1 dén 4 nhom thé doc 1ap dugc chon tir nhédm bao gém oxo, halogen,
nitro, Xyano, perhaloalkyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -OR!%, -SO,R %
-C(=0)OR!"2 _OC(=0O)R!"a,  _C(=O)N(H)R'-OR!'%  _-C(=0)N(alky)R',
N(H)C(=O)R %, -N(H)R', -N(alky)R!? -N(H)C(=O)N(H)R',
N(H)C(=0)N(alkyD)R ', -NH-SO;-alkyl va -NH-SO»-xycloalkyl;

néu nhom xycloalkyl va nhom xycloalkenyl dugc thé, thi nhom xycloalkyl va
nhém xycloalkenyl nay dugc thé béng tir 1 dén 3 nhom thé doc 1ap dugc chon tir nhom
bao gbdm oxo, halogen, nitro, xyano, alkyl, alkenyl, perhaloalkyl, aryl, heteroaryl,
heteroxyclyl, -OR!%™ ~ _SO,R!"  -C(=0)R'%% -C(=0)OR'", -OC(=0)R!'%,
C(=O)N(H)R!'?, -C(=O)N(alkyDR!', -N(H)C(=O)R'% -N(HR', -N(alkyDR', -
NH)CEO)NIDRY, va -N(H)C(=O)N(alkyDR'’, -NH-SOs-alkyl va -NH-SO,-
xycloalkyl;

néu nhom aryl duoc thé, thi nhom aryl nay duge thé bang tir 1 dén 3 nhom thé
doc 1ap dugc chon tir nhém bao gém halogen, nitro, xyano, hydroxy, alkyl, alkenyl,
perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-alkyl, -O-perhaloalkyl, -
N(alkyl)alkyl, -N(H)alkyl, -NH», -SOz-alkyl, -SO,-perhaloalkyl, -N(alkyl)C(=O)alkyl,
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-N(H)C(=O)alkyl,  -C(=O)N(alkyl)alkyl, -C(=O)N(H)alkyl, -C(=O)NH,,
SOxN(alkylalkyl, -SO,N(H)alkyl, -SO2NH,, -NH-SO»-alkyl va -NH-SO,-xycloalkyl;

néu nhém heteroaryl duge thé, thi nhém heteroaryl nay duge thé bang tir 1 dén 3
nhom thé doc 1ap duoc chon tir nhém bao gdm halogen, nitro, xyano, hydroxy, alkyl,
alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, di vong, -O-alkyl, O-perhaloalkyl,-
N(alkylalkyl, -N(H)alkyl, -NHa, -SOz-alkyl, -SOs-perhaloalkyl, -N(alkyl)C(=0)alky],
-N(H)C(=O)alkyl, -C(=O)N(alkyl)alkyl, -C(=O)N(H)alkyl, -C(=O)NH,, -
SO2N(alkyl)alkyl, -SO.N(H)alkyl, -SO2NH,, -NH-SO»-alkyl va -NH-SO,-xycloalkyl;

néu nhém heteroxyclyl duge thé, thi nhém heteroxyclyl nay dugc thé bang tir 1
dén 3 nhom thé, néu nhom di vong nay duogc thé trén nguyén tu cacbon vong cua “di
vong”, thi cdc nhém thé doc 1ap duogc chon tir nhém bao gém halogen, nitro, xyano, oxo,
alkyl, alkenyl, perhaloalkyl, xycloalkyl, xycloalkenyl, aryl, heteroaryl, heteroxycelyl, -
OR!®  _C(=0)OR!'"%, -OC(=O)R'?  -C(=O)N(H)R', -C(=O)N(alkyDR',
N(H)C(=0)R %, NIH)R', -N(alky)R!, -N(H)C(=O)N(H)R, .
N(H)C(=0)N(alkyD)R'"; néu nhom thé trén nguyén tir nito vong cta “di vong™; thi cac
nhom thé doc 1ap duge chon tir nhom bao gom alkyl, alkenyl, xycloalkyl, Xycloalkenyi,
aryl, heteroaryl, -SO,R'? ~ -C(=0)R'%  C(=0)OR'" -C(=O)N(H)R',
C(=0)N(alkyDR!?, -NH-SO;-alkyl va -NH-SO,-xycloalkyl;

R!'% dugc chon tir nhom bao gém hydro, alkyl, alkenyl, xycloalkyl, xycloalkenyl,

aryl, heteroaryl, va heteroxyclyl;

R!'% duoc chon tir nhém bao gdm alkyl, alkenyl, perhaloalkyl, xycloalkyl,

xycloalkenyl, aryl, heteroaryl, va heteroxyclyl; va

R!'% dugc chon tir nhém bao gdm hydro, alkyl, alkenyl, perhaloalkyl, xycloalkyl,

xycloalkenyl, aryl, heteroaryl, va heteroxyclyl.

2. Hop chat theo diém 1, trong d6 R' dugc chon tir nhom bao gém hydro, alkyl, va
xycloalkyl.

3. Hop chét theo diém 1 hodc diém 2, trong d6 R! duoc chon tir nhém bao gém hydro,

metyl va xyclopropyl.
4. Hop chat theo diém bat ky trong s cac diém tir 1 dén 3, trong do R® 1a metyl.

5. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 4, trong do R* duoc chon 1a
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metyl.
6. Hop chét theo diém bat ky trong sé céc didm tir 1 dén 5, trong d6 R?va R® 1a halogen.

7. Hop chat theo diém bat ky trong sé cac diém tir 1 dén 6, trong d6 R*va R*doc lap 1a

flo va iot.

8. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 7, trong d6 R® duge chon tir
nhém bao gdm lién két truc tiép, -[C(RORYNR -, -[ C(RO)R],0-, va -NHC(=0)[C(R®)
RY,-.

9. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 8, trong do R duoc chon tur

nhém bao gém lién két truc tiép, -NH-, —O-, -CH,0-, va -NHC(=0)-.

10. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 9, trong do E la nhan di vong

bdn canh duoc thé hodc khon g duoc thé.

11. Hop chat theo diém bét ky trong s& cac diém tir 1 dén 10, trong do E duoc chon tur
nhém bao g6m 3-oxetan, 1-azetidin, 1-azetidin-2-on va 3-azetidin duoc thé hoic khong
dugc thé bang metyl, flo, -C(=0)OR® va -OR¢; trong d6 Re1a hydro, tert-butyl, va -
CH2C(=O)NHa,.

12. Hop chat theo diém bat ky trong sd céc diém tir 1 dén 11, trong do R7 la xyclopropyl.
13. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 12, trong d6 R® 4 xyclopropyl.

14. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 13, trong d6 R! duoce chon tir
nhom bao gém hydro, alkyl, xycloalkyl; R? 1a alkyl; R* 1a alkyl; R® va R? [a halogen; R®
dugce chon tir nhém bao gdm lién két truc tiép, -[C(RORYNRY-, -[C(R)R!,O- va -
NHC(=0)[C(R®)RY],-; E 1a nhan di vong bdn canh duoc thé hodc khong duoc thé; R7 1a
xycloalkyl dugc thé hoac khong dugc thé: R® 1a xycloalkyl dugc thé hodc khong dugc

thé.

15. Hop chit theo diém bét ky trong s cac diém tir 1 dénl4, trong do R duoc chon tir
nhom bao gdm hydro, metyl, xyclopropyl; R? 1a metyl; R* 1a metyl; R*va R? 1a flo va
iodo; R® 1a lién két truc tiép, -NH-, -O-, -CH,0- va -NHC(=0)-; E la 3-oxetan, 1-
azetidin, 1-azetidin-2-on va 3-azetidin duoc thé hodc khong duoc thé béng metyl, flo,
tert-butoxy cacbonyl, ~OH va —OCH;C(=O)NH,; R’ la xyclopropyl va R® la
xyclopropyl.
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16. Hop chit theo diém bit ky trong sb cac diém tir 1 dén 15, trong d6 hop chét nay

dugc chon tor nhém bao gom:

1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl
pyrido [4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 1);
3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyazetidin-1-yl)
phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 2);
3-xyclopropyl-1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)
amino)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 3);
3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-1-(3-(2-oxoazetidin-
1-yDphenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (FHop chit 4);
3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl- 1-(3-(oxetan-3-yl
amino)phenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 5);
3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl- 1-(3-(oxetan-3-yl
oxy)phenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 7);
1-(3-(azetidin-1-yl)phenyl)-3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6, 8-
dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 8);
3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyoxetan-3-yl)
phenyl)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 9);
N-(3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-2.4,7-trioxo-
3,4,6,7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)-3-metyloxetan-3-
carboxamit (Hop chét 10);
1-(3-(xyclopropancacbonyl)phenyl)-3-xyclopropyl-5-((2-flo-4-iodophenyl)
amino)-6,8-dimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 11);
1-(3-(xyclopropylsulfonyl)phenyl)-5-((2-flo-4-iodophenyl)amino)-3,6,8-
trimetyl pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 12);
5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl- 1-(3-((oxetan-3-yloxy)metyl)
phenyl)pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 13);
5-((2-flo-4-iodophenyl)amino)-1-(3-(3-hydroxyoxetan-3-yl)phenyl)-3,6,8-
trimetylpyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chit 14) ;
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5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl- 1-(3-(oxetan-3-yloxy)phenyl)
pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 15);

1-(3-(azetidin-1-yl)phenyl)-5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetylpyrido
[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 16):;

5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl-1-(3-(oxetan-3-ylamino)phenyl)
pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chét 17);

N-(3-(5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl-2,4,7-trioxo-3,4,6,7-tetra
hydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)-3-metyloxetan-3-carboxamit (Hop chét
18);

2-((1-(3-(5-((2-flo-4-iodophenyl)amino)-3,6,8-trimetyl-2,4,7-trioxo-3,4,6,7-
tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)azetidin-3-yl)oxy)axetamit ~ (Hop
chat 19);

5-((2-flo-4-iodophenyl)amino)-1-(3-(3-flooxetan-3-yl)phenyl)-3,6,8-trimetyl
pyrido[4,3-d]pyrimidin-2,4,7(1H,3H,6H)-trion (Hop chat 20);

N-(3-(3-xyclopropyl-5-((2-flo-4-iodophenyl)amino)-6,8-dimetyl-2,4,7-trioxo-
3.,4,6.7-tetrahydropyrido[4,3-d]pyrimidin-1(2H)-yl)phenyl)azetidin-3-carboxamit (Hop
chét 21).

17. Duge pham chira hop chit hoic mudi duoc dung theo diém bat ky trong sb céc diém

tr 1 dén 16 va mot hodc nhiu chét mang, chit pha loang, hodc td dugc dugc dung.
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