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Linh vye ky thuit dwgc dé cap

Séng ché @& cap dén hop chét, chit trung gian va duoc phdm chira hop chét
nay dé phong hodc diéu tri bénh sét rét va quy trinh bao ché hop chét nay. Cu thé hon
13, sang ché dé cap t6i hop chit triaminpyrimidin, chit trung gian va dugc phim chtra
hop chét nay dugc ding trong phong hoic diéu tri bénh sét rét gy ra do nhiém ki
sinh tring gdy ra béi céc loai plasmodium va quy trinh bao ché hop chit nay.

Tinh trang ky thuit ciia sang ché

Sét rét 14 bénh gy ra boi dong vat nguyén sinh ky sinh thudc chi Plasmodium,
ching 14y nhiém va pha hity té bao hdng ciu, din dén sét, thiéu mau ning, sbt rét thé
nfo, va néu khong dwogc didu tri, bénh gay chét. Plasmodium falciparum 13 10ai chiém
vu thé & chdu Phi can Sahara, va gay chét khoang 600.000 ngudi mdi nim. Sét rét 1a
ganh ning bénh tit ning nhit & tré em chau Phi duéi 5 tudi va phu nit cé thai.
Plasmodium vivax gdy ra 25-40% sb ca bénh st rét trén toan ciu, cu thé 13 & Nam va
DPong Nam A, va Trung va Nam M§. Ba loai chii yéu khéc gdy nhim & nguoi 13

Plasmodium ovale, plasmodium knowelsi va Plasmodium malariae.

Céc loai Plasmodium, cu thé 13 P. falciparam va P. vivax 1a nhitng loai gay
bénh sbt rét rit quan trong béi vi su phat trién cia cac ching khéng thudc vén giy
khé khiin ca trong diéu tri va loai b chiing khoi bénh vién va cong ddng mot khi
chiing d thiét 14p sy 1ay nhidm. Cac chiing khéng thubc cu thé nhu cac chiing khang
cloroquinin, khdng pyrimetamin, khéng artemisinin thudc lodi Plasmodium

Salciparum.

S6t rét 1a bénh phé bién & nhidu quéc gia dang phat tridn. X4p xi 40% dan s6
thé gi¢i sbng trong nhitng nuéc ma & d6 bénh sbt rét 1a dang bénh dia phuorng, X4p

xi 247 triéu ngudi chiu 4nh huéng ctia bénh sbt rét mdi nam.
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Do d6, dé khic phuc mébi de doa ki sinh tring khang nhiéu loai thudc lan rong,
yéu ciu cip thiét 1a cin phat trién chit khang bénh st rét méi, nhét 13 nhing loai

thudc hodc ¢6 co ché hoat ddng méi va/hodc chira nhém dugce tinh méi.

Sang ché duoc thuc hién nhim muc dich khéc phuc nhitng han ché trong k¥

thut lién quan dén kiém soat va didu tri bénh sbt rét.
Bén chit k§ thuit ciia sang ché

Trong qua trinh thyc hién sang ché, ngudi ndp don da phat hién ra céc hop

chit c6 kha ning hoat dong dudi dang chat khang st rét.

- Sang ché dé xut hop chét c6 cong thire (I):

R4
Re. _HAR
N
RS | SN
N/I\NH
Z N
|
R3 N Ry
Ry
@D

va mudi dugc dung ctia no, trong d6 HAR, Ri, Rz, R3, R4, Rs va Re dugc dinh
nghia dudi day.

Sang ché ciing d& xuét quy trinh bao ché hop chét cua cong thue (I), duge
phim chtra hop chét nay dudi dang thanh phin hoat tinh dé sir dung duéi dang thubc,
quy trinh bao ché cac hop chit ndy dé san xuét thudc phong va diéu tri bénh st rét &

dong vat mau néng nhu & ngudi.

Céc hop chit dién hinh cua cong thuc (I) dugec mong doi 1a ¢6 cic dic tinh

trao ddi chét, doc, va/hodc duoc tinh.

Sang ché dé xuét hop chét c6 cong thirc (1):



Ra
R _HAR
G‘N)\ HN
N
RsJ\/ NN
P
N NH
Z N
I
RS Y R,
Ro
@

cling nhu du6i dang phtrc chét, hydrat, solvat, hodc chét da hinh, chét h3 bién,

ddng phan hinh hoc, dang quang hoat va mudi dugc dung ciia né, trong do:

HAR 14 h¢ vong heteroaryl 5 canh dugc chon tir nhém sau:

7 NH 7 S\N—CHs 2 N/J
— —N _/
N
% * *
(a) ®)

/

(©)

R trong mbi 14n xuét hién doc 1ap dugc chon tir nhém gbém H, Ci¢ alkyl, CF3
va Cs3-Cs xycloalkyl;

R; trong mdi 1in xuét hién doc 1ap dugc chon tir nhém gbébm halogen,
-CN va Ci¢ alkyl;

Rs trong mdi 1an xuét hién doc 14p dugc chon tir nhém gdm H, Ci.¢ alkyl, Cs-

Cs xycloalkyl va CF3;
Rstrong mbi 14n xuét hién doc 14p dugc chon tir nhém gdm H va Ci.¢alkyl;
Rstrong m&i 14n xuét hién doc 1ap duoc chon tir nhém gdm H va Crus alkyl; va
Re trong mbi 1an xuét hién doc 1ap dugc chon tir nhém gém H va Cisalkyl.

Theo mot s phuong an thyc hién, R1 1a metyl.
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Theo phuong 4n thuc hién tiép theo, R 13 halogen.

Theo mot sb phuong an thuc hién, Rz dugce chon tir nhom gém flo, clo va

CN.
Theo phuong 4n thuc hién tiép theo, Rz 1a F hodc CL.
Theo phuong 4n thuc hién tiép theo, R3 12 C3-Cs xycloalkyl nhu xyclobutyl
hodc xyclopropyl.
Theo phuong 4n thuc hién tiép theo, R3 1a xyclopropyl.
-Theo phwong 4n thyc hién tiép theo, R 14 Ci.¢alkyl nhu etyl.
Theo mot sb phuong an thyuc hién, R3 dugce chon tir nhom gém xyclobutyl,
etyl va xyclopropyl.

Theo phuong 4n thuc hién tiép theo, R 12 H.

Theo phuong én thuc hién tiép theo, R4 13 Ci. alkyl nhu metyl.
Theo mot s6 phuong an thuc hién, R4 dugce chon tir hydro va metyl.
Theo mét s6 phwong 4n thuc hién, Rs 13 hydro.

Theo phuong 4n thuc hién tiép theo, Re 12 H.

Theo phuong 4n thuc hién tiép theo, Re 13 C1.¢ alkyl nhu metyl.
Theo mét sé phuong 4n thuc hién, Re dugc chon tir hydro va metyl.

Theo mot sb phuong an thyc hién, HAR dugc chon tir nhém sau:

/N\ 5N\
); N— /lj{N_ ﬁN_/ J;/N—
N N N Y _

Theo phuong 4n thuc hién tiép theo, HAR dugc chon tir
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Lo L

Theo phuong 4n thuc hién cu thé tiép theo, sang ché d& xuét hop chét ctia cong
thirc (I), trong d6 trong d6 R 14 metyl; R2 dugc chon tir flo, clo va CN; R; dugc chon
tr xyclobutyl, etyl va xyclopropyl; R4 dugc chon tir hydro va metyl; Rs1a hydro; Re
dugc chon tir hydro va metyl; va HAR dugc chon tir nhém sau:

Ja S 'S
\N/ \N/ \N/
l???. ,‘771 ,’727. Vaii .

Trong phin mé t3, tién t§ Cy.y duge sit dung dudi dang thuit ngit nhu Cy.yalkyl
va trong tu (trong d6 x va 'y 13 céc sb nguyén) cho biét pham vi s6 nguyén tir cacbon
¢6 mit trong nhém; cu thé nhw, Ci.6 alkyl bao gdbm C; alkyl (metyl), C, alkyl (etyl),
Cs alkyl (propyl va isopropyl) va Cs alkyl (butyl, I1-metylpropyl,
2-metylpropyl, va ¢-butyl).

Trir khi dugc néu cu thé, nguyén tir lién két ciia nhom c6 thé 1a nguyén ti phu

hop bét ky ctia nhém; cu thé nhu propyl bao gém prop-1-yl va prop-2-yl.

alkyl - Khi dugc st dung & ddy, thuat ngit “alkyl” ding dé chi gbc hydrocacbon
bdo hoa ci mach thing va mach phan nhéanh c6 sb nguyén tir cacbon cu thé. C6 thé
tham khao nhém alkyl cu thé nhu “propy1” 1a nhém chi ¢6 mach thing, va nhém alkyl
cu thé nhu “isopropyl” 12 nhém chi c6 mach phén nhanh. Theo khia canh khac, “Ci.¢
alkyl” c6 thé 13 metyl.

Xycloalkyl - Khi dugc st dung & ddy, thuit ngit “xycloalkyl” ding dé chi vong
cacbon don vong hodc hai vong bdo hoa, bdo hdoa mdot phﬁn, hodc chua bdo hoa ma
bao gdm 3-12 vong nguyén ti, trong d6 c6 mot hay nhiéu nhém -CHz- ¢6 thé dugce
thay thé tily y v6i s6 nhém -C(O)- tuvong ung. Vi du minh hoa cho “xycloalkyl” bao
gbm, nhung khéng giéi han, adamantyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclopentenyl, xyclohexyl, xyclohexenyl, indanyl, naphthyl, oxoxyclopentyl,

1-oxoindanyl, phenyl, va tetralinyl.
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Xycloalkyl 3-6 phin t& - Theo mot khia canh, “xycloalkyl” c6 thé Ia
“xycloalkyl 3-6 phan tir”. Khi dugc sir dung & ddy, thudt ngir “xycloalkyl 3-6 phin

t” ding @& chi vong cacbon don vong bido hoa, bio hoa mot phan, hodc chua bio
hoa chit 3-6 vong nguyén tir, trong d6 mét hoic nhidu nhém -CHa- ¢6 thé dugc thay
thé thy ¥ v6i sé6 nhém -C(O)- trong tmg bao gbm xyclopropyl, xyclobutyl,
xyclopentyl, oxoxyclopentyl, xyclopentenyl, xyclohexyl, va phenyl.

Halogen - Khi dugc st dung & ddy, thuit ngit “halogen” bao gdm flo, clo,
brom va iot. Theo mdt khia canh, thuit ngit “halogen” diing dé chi flo, clo va brom.
Theo khia canh khéc, thuat ngit “halogen” dung dé chi flo va clo. Theo khia canh

khac nita, thuat ngit “halogen” ding dé chi flo.

Li€u hi€u qud - Khi dugc sir dung ¢ ddy, cum tir “liéu hiéu qua” hoic “liéu

hiéu qua” c6 nghia 1a lugng hop chét hoic thanh phﬁn do dé 1am chuyén bién tich cuc
va dang ké triéu ching va/hoic didu kién dugc didu tri (tirc 13, tao ra dap tmg 1am
sang tich cuc). Lidu hiéu qua cua thanh phin hoat tinh dé st dung trong duge phdm
s& thay d6i theo diéu kién cu thé dugc diéu tri, mic do nghiém trong cta bénh, thoi
gian diéu tri, ban chét cua viéc tri liéu déng thoi, thanh phén hoat tinh cy thé dugc st
dung, t4 dugc/chit mang dugc dung cu thé dugc st dung, con dudng st dung, va cac

yéu t tuong ty thude chuyén mon ciia bac sy.

Duoc dung - Khi dugce st dung & déy, thuat ngit “dugc dung” ding dé chi cac
hop chét, vat lidu, thanh phan, va/hoic lidu ma phu hop (thudc pham vi dénh gid y
hoc) dé sir dung cho tiép xuc véi méd cia nguodi va dong vat ma khong cé doc tinh
qué murc, kich rc, phan tng di Gng, hodc cac van d& khéc hodc bién ching, twong

xung voi ty 1€ 1gi ich/nguy co hop ly.

Trong bdi canh sang ché bao gdm mudi dugc dung, dang phtrc, hydrat, solvat,
hogc chét da hinh, cht h bién, ddng phan hinh hoc, dang quang hoat va cac din xuit
¢6 hoat tinh dugc ly ctia hgp chit theo sang ché. Trir khi ¢6 chi din nguoc lai, sdng
ché bao gbdm tt ca diastereomomer (d6i khi duoc goi 1a epime, 13 mét loai ddng phén
1ap thé) c6 thé ciing nhu hdn hop triét quang (racemic) cia chiing, ddng phéan dbi hinh

hoa tan co ban tinh khiét ciia chung, tat ca cdc ddng phan hinh hoc c6 thé, va mubi
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dugc dung ciia n6. Hon hop ciia ddng phén 1ap thé, cling nhu ddng phén 14p thé cu
thé dugc 6 14p, ciing thudc pham vi ctia sang ché. Trong subt qua trinh céc bién phap
téng hop dugc sir dung dé didu ché céac hop chét trén, hoic trong viée st dung céac
bién phdp triét quang héa hogic epime héa dugc biét dén trong k§ thuét hién nay, cic

san phim ciia cic bién phap trén c6 thé 13 hdn hop cua cac ddng phan 1ap thé.

Thut ngit “sét rét” bao gdm bénh va tinh trang lién quan dén sy nhidm

Plasmodium.

Khi dugc st dung & day, “diéu tri” thudong c6 nghia 1a tiép nhan mot hiéu luc
sinh 1y hodc dugc ly mong mudn. Hiéu luc ¢6 thé 12 du phong du6i dang phong hoic
phong mot phin bénh, triéu chimg hoic tinh trang ctia bénh va/hoic c6 thé 13 tri lidu
dudi dang chita tri mot ph?m hodc toan by bénh, tinh trang, triéu chirng hodc anh
huéng bét loi do ciin bénh nay. Thuat ngit “didu tri” khi duoc st dung & ddy bao ham
bét ky viéc phong bénh & dong vét, cu thé 1a & ngudi, va bao gdbm: (a) phong ngira
bénh khong xay & trén d6i twong ma c6 thé d& bi mic bénh nhung vin chwa dugc
chin do4n 1a mic bénh; (b) wc ché bénh, tirc 13 1am ngimg sy phat trién cia bénh;

hodc gidm bénh, tirc 1a gdy thodi lui bénh va/hodc triéu chirng hodc tinh trang.

Thuét ngit "licu hiéu qua" bao gom “li¢u hiéu qua du phong” va “li€u hiéu qua

diéu tri”.

Thuat ngit “liéu hiéu qua dy phong” ding dé chi ndng d6 hop chét theo séng
ché ma c6 hidu qua tc ché, 1am gidm kha ning cda bénh bdi ki sinh tring sbt rét, hodc
phong ngira sy 1ay nhiém bénh st rét hoic phong ngira sy khéi phat mudn ctia bénh
gdy ra béi ki sinh tring sbt rét, khi dugc st dung trude khi nhidm bénh, tuc 1a trude

khi, trong qu4 trinh va/hoic ngay sau giai doan phoi nhidm véi ki sinh tring sét rét.

Thuét ngit “dw phong” bao gdbm dy phong nguyén nhan, tirc 13 hoat déng chéng
sot rét bao gdbm ngin ngira su phat trién tién hdng cdu cua ki sinh trung, du phong trc
ché, tirc 13 hoat dong chdng st rét bao gdm trc ché su phét trién cia nhidm tring giai
doan méu va dy phong giai doan cubi, tic 14 hoat dong chéng sbt rét bao gém trc ché
su phat trién ctia nhim tring giai doan ndi gan. Thuét ngit bao gdm dy phong so cip

(tirc 12 phong ngira sy 1dy nhiém ban diu) ma & d6 hop chit khang sbt rét duge st

-8
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dung trudc, trong va/hodc sau giai dona phoi nhiém véi ki sinh tring sbt rét va du
phong giai doan cudi (tirc 14 phong ngira su tai phat hodc khéi phat mudn cuia triéu
chimg 14m sang ctia bénh sbt rét) khi hop chit chdng sbt rét dugc st dung vao cudi
va/hodc ngay sau giai doan phoi nhiém véi ki sinh tring sét rét nhung trude khi c6
cac triéu ching 14m sang. Thong thudng, dbi véi sy nhiém tring P. Salciprum, du
phong trc ché dugc st dung, trong khi dbi véi P. vivax hodc tap hop cia P. falciprum

va P. vivx thi du phong giai doan cubi dugc st dung.

Twong ty nhu vay, thuit ngit “liéu hidu qua diéu tri” diing @& chi ndng do cua
hop chét cb hi¢u qua trong diéu trj nhidm tring sbt rét, tirc 1a din dén su suy giam sé
luong ki sinh trung trong mau nhé kiém tra bing kinh hién vi khi st dung sau khi

nhiém triing xay ra.

Thuat ngit “déi tuong” dugc sir dung & ddy ding dé chi dong vét c6 vi. Cu thé
13, dong vat c6 vii duge du kién béi sang ché bao gdm con ngudi va cac loai khac.
Céc hop chit dugc thio luan & ddy trong nhiéu truong hop c6 thé da dugc dit tén
va/hoic kiém tra v6i ACD/tén béi ACD/Labs va/hodc Electronic Lab Notebook bdi
CambridgeSoft.

Hop chét ctia cong thirc (I) c6 thé tao thanh axit hoic mudi bazo dugc dung
6n dinh, va trong trudng hop st dung hop chét du6i dang mudi c6 thé thich hop. Vi
du cu thé vé axit ngoai mudi bao gf")m axetat, adipat, ascorbat, benzoat,
benzensunfonat, bicacbonat, bisunfat, butyrat, camphorat, camphorsunfonat, cholin,
xitric, xyclohexyl sunfamat, dietylendiamin, etansunfonat, fumarat, glutamat,
glycolat, hemisunfat, 2-hydroxyetylsunfonat, heptanoat, hexanoat, hydroclorua,
hydrobromua, hydroiodua, hydroxymaleat, lactat, malat, maleat, metansunfonat,
meglumin, 2-naphtalensunf_onat, nitrat, oxalat, pamoat, persunfat, phenylaxetat,
photphat, diphotphat, picrat, pivalat, propionat, quinat, salixylat, stearat, xucxinat,
sunfamat, sulfanilat, sunfat, tartrat, tosylat (p-toluensunfonat), trifloaxetat, va
undecanoat. Vi du cu thé v& mudi bazo bao gém mudi amoni; mudi kim loai kiém
nhu mudi natri, liti va kali; mubi kim loai kiém thd nhu mudi nhom, canxi va magie;
mudi vé6i bazo hiru co nhrr mubi dixyclohexylamin va N-metyl-D-glucamin; va mudi

v6i axit amin nhu arginin, lyzin, ornithin, v.v... Ngoai ra, nh6m chira bazo nito c6 thé

-0
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dugc tao thanh bazo bac bbn cing véi cac chit nhu: alkyl halogénua phén tir thap,
nhu metyl, etyl, propyl, va butyl halogenua; dialkyl sunfat nhu dimetyl, dietyl,
dibutyl, diamyl sunfat; halogenua mach dai nhu decyl, lauryl, myristyl va stearyl
halogenua,; arylalkyl halogenua nhu benzyl bromua va cc chit khac. Dung dich mudi
sinh ly 1a tét nhit, mic dii cac mudi khac c6 thé hiru dung, nhu trong qué trinh tach

hoic tinh sach san phim.

Céc mudi nay c6 thé dugc tao thanh bang cach thong thudng, cu thé 1a bang
phan g ctia bazo ty do véi mét hodc nhidu duong lwong axit thich hop trong dung
mdi hodc méi trudng ma trong d6 mudi khong hoa tan, hodc trong dung mdi nhu
nude, ma duge loai bd trong chan khong hoic bing cach siy déng khé hoic bing

phuong phép trao ddi anion ciia mudi cho anion khac trén nhwa trao ddi ion phu hop.

Hop chét ctia cong thire (I) c6 mét hoic nhidu trung tAm bét dbi xung va/hodc
trung tdm ddng phan hinh hoc, va cin hiéu ring sang ché bao gdm tit ca cac dong
phéan quang hoc, diastereoisomer, va ddng phén hinh hoc. Sang ché con d& xuét bat

ky va tht ca cac dang chit h bién ciia hop chét cua cong thac (I).

Ciing c4n hiéu ring, hop chit cia cong thire (I) c6 thé ton tai & dang solvat
' cling nhu dang khong phai solvat, cu thé nhu dang hydrat. Cn hiu ring sing ché

bao gdm tit ca cac dang solvat.

Theo phuong 4n thuc hién khic, sang ché dé xuét hop chit cta cong thirc (1)
va mudi dugc dung clia n6. Chét thay thé cu thé c6 thé dugc sir dung phu1 hop véi bt
ky dinh nghia, yéu cau bao hd hodc phwong 4n thuc hién x4c dinh trén day hodc sau

day.
Theo khia canh khéc, sang ché dé xuit hop chit duge chon tir nhém bao gém:

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-(4-metylpiperazin-1-y1)-N4-
(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-(1,5-dimetylpyrazol-3-yl)-
5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

-10-
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N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridy1)-N4-(1-etyl-5-metyl-pyrazol-3-
y1)-5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3-metyl  piperazin-1-yl]-
N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-N4-(1,5-dimetylpyrazol-3-
y1)-5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

4-xyclopropyl-6-[[4-[(1,5-dimetylpyrazol-3-yl)amino]-5-[3-metyl piperazin-
1-yl] pyrimidin-2-ylJamino]-2-metyl-pyridin-3-cacbonitrin;

N4-(1,5-dimetylpyrazol-3-yl)-N2-(4-etyl-5-floro-6-metyl-2-pyridyl)-5-[ 3-
metyl piperazin-1-yl]pyrimidin-2,4-diamin;

N2-(4-xyclobutyl-5-floro-6-metyl-2-pyridyl)-N4-(1,5-dimetylpyrazol-3-yl)-
5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metyl  piperazin-1-yl]-
N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin; |

N2-(5-floro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-y1]-N4-
(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[(3-metylpiperazin-1-yl]-
N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-dimetylpiperazin-1-yl]-
N4-(1,5-dimetylpyrazol-3-yl)pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-dimetylpiperazin-1-yl]-
N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin; va

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-dimetyl ~ piperazin-1-
y1]-N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin; cling nhu mubi dugc dung, phtic
chét, hydrat, solvat, cht h3 bién, chét da hinh, hén hop triét quang, dang quang hoat
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va din xuét c6 hoat tinh dugc ly cda no.

Theo khia canh khac, hop chét theo sang ché dugc tao thanh dudi dang déng
phéan d6i hinh dang R.

Theo khia canh khéac, hgp chét theo sang ché dugc tao thanh duéi dang déng
phén d6i hinh dang S hodc hdn hop triét quang.

Theo khia canh khéc, sang ché @& xuét hop chét dwgc chon tir:

Miu 1: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-(4-metylpiperazin-
1-y1)-N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

Miu 2: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-(1,5-
dimetylpyrazol-3-yl)-5-[(3R)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

Miu 3: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-(1-etyl-5-metyl-
pyrazol-3-yl)-5-[(3R)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

Miu 4: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[(3R)-3-metyl
piperazin-1-yl]-N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

MAiu 5: N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-N4-(1,5-
dimetylpyrazol-3-yl)-5-[(3R)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

Miu 6: 4-xyclopropyl-6-[[4-[(1,5-dimetylpyrazol-3-yl)amino]-5-[(3R)-3-

metyl piperazin-1-yl]pyrimidin-2-ylJamino]-2-metyl-pyridin-3-cacbonitrin;

MAiu 7: N4-(1,5-dimetylpyrazol-3-yl)-N2-(4-etyl-5-floro-6-metyl-2-pyridyl)-
5-[(3R)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

MAiu 8: N4-(1,5-dimetylpyrazol-3-yl)-N2-(4-etyl-5-floro-6-metyl-2-pyridyl)-
5-[(3S)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

| Miu 9: N2-(4-xyclobutyl-5-floro-6-metyl-2-pyridyl)-N4-(1,5-
dimetylpyrazol-3-yl)-5-[(3R)-3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;
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Miu 10: N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[(3R)-3-metyl
piperazin-1-y1]-N4-(2-metyltriazol-4-y1)pyrimidin-2,4-diamin;

Miu 11: N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[(3R)-3-
metylpiperazin-1-y1]-N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

Miu 12: N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[(3R)-3-metyl
piperazin-1-y1]-N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin;

Miu 13: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[(3R)-3,4-
dimetyl piperazin-1-y1]-N4-(1,5-dimetylpyrazol-3-yl)pyrimidin-2,4-diamin;

Miu 14: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[(3R)-3,4-dimety]
piperazin-1-y1]-N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin; va

Miu 15: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[(3R)-3,4-dimetyl
piperazin-1-yl]-N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin; ciing nhu mubi dugc
dung, phtrc chit, hydrat, solvat, chit hé bién, chit da hinh, hdn hop triét quang, dang

quang hoat va din xuét c6 hoat tinh dugc ly cua nd.

Theo phuong 4n thyc hién cu thé tiép theo, sang ché d& xuét hop chét duoc
chon tr nhém bao gdm: N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-
dimetyl piperazin-1-yl]-N4-(1,5-dimetylpyrazol-3-yl)pyrimidin-2,4-diamin va chét
chuyén héa c6 hoat tinh cta né N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-
(1,5-dimetylpyrazol-3-yl)-5-[3-metyl piperazin-1-yl]pyrimidin-2,4-diamin.

Theo phuong 4n thuc hién cu thé tiép theo, sang ché @& xuit hop chit N4-(1,5-
dimetylpyrazol-3-yl)-N2-(4-etyl-5-floro-6-metyl-2-pyridy1)-5-[3-metylpiperazin-1-
yl]pyrimidin-2,4-diamin.

Theo phuong 4n thyc hién cy thé tiép theo, sang ché d& xuét hop chét N2-(5-
cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-y1]-N4-(2-
metyltriazol-4-yl)pyrimidin-2,4-diamin.

Theo khia canh khéc, sang ché dé xuét hop chét cua cong thirc (I), hoic mubi

dugc dyung ctia n6 duge san xuét dé st dung 1am thudc chira bénh.
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Hop chét theo sang ché c6 thé dugc st dung dé san xuét thubc chita bénh, cu

thé 14 thudc @& trc ché sinh truéng cia ki sinh tring.

Theo khia canh khéac, sang ché dé xuét thudc chira bénh chira hgp chét cua
cong thue (I), hodc mudi cua hop chét cua cong thuc (I) véi axit hodc bazo dugc

dung.

Nhitng loai thudc ndy duorc st dung trong trj lidu, cu thé 1a trong diéu tri bénh
sOt rét gy ra béi tht ca cac loai plasmodium nhu P. falciparum, P.vivax, P.malariae,

P.ovale va P. knowlesi.

Theo khia canh khac, séng ché dé xuét hogp chét cua cdng thirc (I), hodc mubi
dugc dung ctia né dé sir dung trong diéu tri va/hodc dy phong bénh sét rét & dong vat

mau néng, cu thé nhu & ngudi.

Hop chét ciia cong thirc (I), hosic mudi dugce dung ctia n6, dé didu tri tri liéu
va diéu tri du phong cho ddng vat, bao gbm con ngudi, cu thé 1a trong didu tri bénh
st rét gy ra béi cac loai plasmodium, thudng dwoc cong thirc hoa phit hop véi thuc

hanh dugc tiéu chuén duéi dang dugc phim.

Theo d6, theo mot khia canh, sang ché @& xut dugc phdm c6 chira hop chét
cta cong thirc (I), hodc mubi dugc dung cuia né, va it nhit mot chét mang, chét pha

lodng, hodc t4 dugc dugc dung.

Theo khia canh khéc, sang ché @& xuét dugc phdm c6 chira hop chét ctia cong
thirc (I), hodc mudi duoc dung ciia n6, dé sir dung trong diéu tri bénh sét rét gy ra

béi cac loai plasmodium & dong vat mau noéng, cu thé nhu & nguoi.

Theo khia canh khéc, sang ché dé xuét dugc phim c6 chira hop chét clia cong
thirc (I), hodc mubi duge dung ctia nd, dé sir dung trong viéc tao ra hiéu luc khéang

sdt rét & dong vt mau néng, cu thé nhu & nguoi.

Duoc phém

Theo khia canh khéc, sang ché dé xuét dugc phdm c6 chira hop chét ctia cong

thire (1), hodc mudi duge dung ctia no, va chét pha lodng hodc chét mang dugc dung.
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Thuét ngit “dugc dung” bao gdm cic hop chit, nguyén lidu, thanh phén,
va/hogc cc dang bao ché ma (thudc pham vi danh gia y hoc) phu hop dé st dung
trong tiép xiic v6i md ciia ngudi va dong v€1t ma kh(‘)ng c6 doc tinh qué murc, kich tc,
phan tmg di tng, hoic cic vin dé khic hodc bién chirng, twong xtng véi ty 1€ loi

ich/nguy co hop ly.

Hop chét ciia cong thirc (I) c6 thé tao thanh mudi axit hoic bazo dugc dung

6n dinh, va trong truong hop str dung hop chit duéi dang mubi c6 thé phi hop.

Muébi axit c6 thé dugc Iya chon trong nhém bao gbm, nhung khéng gi6i han,
axetat, adipat, ascorbat, benzoat, benzensunfonat, bicacbonat, bisunfat, butyrat,
camphorat, camphorsunfonat, cholin, xitric, xyclohexyl sunfamat, dietylendiamin,
etansunfonat, fumarat, glutamat, glycolat, hemisunfat,
2-hydroxyetylsunfonat, heptanoat, hexanoat, hydroclorua, hydrobromua,
hydroiodua, hydroxymaleat, lactat, malat, maleat, metansunfonat, meglumin,
2-naphtalensunfonat, nitrat, oxalat, pamoat, persunfat, phenylaxetat, photphat,
diphotphat, picrat, pivalat, propionat, quinat, salixylat, stearat, xucxinat, sunfamat,
sunfanilat, sunfat, tartrat, tosylat (p-toluensunfonat), trifloroaxetat, va undecanoat. Vi
du v& mudi bazo bao gém mudi amoni; mudi kim loai kiém nhw mudi natri, liti va;
mudi kim loai kiém thd nhu mudi nhom, canxi va magie; mudi véi bazo hitu co nhu
mudbi dixyclohexylamin va N10 metyl-D-glucamin; va mudi véi axit amin nhu lyzin,
ornithin, v.v... Ngodi ra, nhém chira bazo nito c6 thé dugc tao thanh bazo bac bén
cling v6i cac chit nhu: alkyl halogenua phan tir thip, nhu metyl, etyl, propyl, va butyl
halogenua; dialkyl sunfat nhu dimetyl, dietyl, dibutyl, diamyl sunfat; halogenua mach
dai nhu decyl, lauryl, myristyl va stearyl halogenua; arylalkyl halogenua nhu benzyl
bromua va cac chét khac. Dung dich muéi sinh ly khong ddc 1a tét nhit, mic du cac

mubi khac c6 thé hiru dung, nhu trong qua trinh tach hogc tinh sach san phim.

Céac mudi nay c6 thé dugc tao thanh bang cach thong thuong, cu thé 12 bing
phan ing cia bazo tu do véi mét hodc nhidu duong lugng axit thich hop trong dung
mdi hoic moi trudong ma trong d6 mubi khong hoa tan, hoic trong dung mdi nhu
nuée, ma dugce loai bé trong chan khong hodc bing cach siy dong kho hodc bing

phuong phép trao doi anion ctia muoi cho anion khéc trén nhya trao do6i ion phit hop.
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Dugc phdm theo sang ché ¢6 thé & dang phu hop d st dung qua dudng ubng
(cu thé nhu nhu vién nén, vién ngim, vién nang ciimg hoic mém, dang huyén phu
trong nudc hoic trong dau, dang nhii twong, dang bdt tdn hodc hat nhd, xi-r6 hoic
con ngot), dé st dung tai chd (cu thé nhu kem, thudc md, dang gel, hodc dung dich
hogc nhil twong trong nuéc hogc trong diu), dé st dung qua dudng x6ng hit (cu thé
nhu bt min hogc sol khi 16ng), & st dung bang cach thdi vao (cu thé nhu dang bot
min), hoic dé sir dung ngoai dudng ti€u hoa (cu thé nhu dung dich nuéc hodc diu vo
trung dé tiém tinh mach, tiém dudi da, tiém bép hodc thubc dan dung qua dudng hau

mon).

Duoc phdm theo sang ché c6 thé nhan dugc bing phuong phéap thong thuong
stt dung céc ta dugc thong thuong da biét trong ciing linh vue k§ thut. Do d6, dugc
pham danh cho sir dung qua duong ubng c6 thé bao gbm, cu thé nhu, mét hodc nhidu

chit tao mau, chit ngot, huong liéu va/hodc chit bao quan.

T4 duge duge dung phit hop cho cdng thirc vién nén bao gdm, cu thé nhu, chit
pha lodng tro nhu lactoza, natri cacbonat, canxi photphat ho#ic canxi cacbonat; chit
tao hat va chét phén tdn nhu tinh bdt ngd hodc axit algenic, tinh bt khoai tdy hodc
tinh bot natri glycollat; chit két dinh nhu tinh bot; chdt bdi tron du6i dang magie
stearat, axit stearic hodc bot talc (mot loai khoang vat magie hydrat silicat), polyetylen
glycol, va silic; chit bao quan nhu etyl hodc propyl p-hydroxybenzoat; va chit chéng
oxy héa nhur axit ascorbic. Cong thirc vién nén c6 thé khong dugc boc hodc duge boc
hoc dé thay ddi tinh hoa tan cua chung va su hép thu sau d6 ctia cac thanh phin hoat
tinh trong dudng tiéu hoa, hoic dé cai thién tinh én dinh va/hoic hinh thirc ctia chung,
 trong ca hai trudng hop, sir dung chit va phuong phap boc thong thudng da biét trong
cung linh vue k¥ thuat.

Cu thé 13, c4c vién nén va vién nang dé st dung qua duong udng con co thé
chira c4c tA dugc thong thudng bao gdm, nhung khong gi6i han, chit don, chit phan
ly va chit 1am 4m. Chét don bao gbm, nhung khéng giéi han, lactoza, dudng,

xenluloza vi két tinh, tinh bot ngd, canxi photphat, va sorbitol.
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Chét két dinh bao gém, nhung khong gidi han, xi-rd, acacia, gelatin, sorbitol,
tragacanth (nhua cdy duong hoang ky), chit nhdy cuia tinh bot va
polyvinylpyrrolidon.

Vién nén c6 thé dugc boc theo phwong phap da biét trong cung linh vyc k¥
thuat. Cu thé 13, vién nén va vién nang ding cho dudng ubng c6 thé chua ta dugc
thong thuong bao gém, nhung khong gidi han, chét két dinh, chét d6n, chét boi tron,

chit phan tan va chit lam 4m.

Dugc phim d str dung qua duong udng c6 thé & dang vién nang gelatin cing
ma trong d6 thanh phin hoat tinh dwoc tron véi chit pha loding rén tro, cu thé nhu,
canxi cacbonat, canxi photphat hodc cao lanh, hoic vién nang gelatin mém ma trong
d6 thanh phé‘m hoat tinh dugc trén v6i nude hodc diu nhu dau lac, parafin 16ng, hodc

dau 6 liu.

Dich huyén phi trong nuéc thudng chira thanh phén hoat tinh & dang bt min
hoic dang hat nano hozic micro héa cliing v6i mot hodic nhidu chét tao dung dich huyén
phi, cu thé nhu cacboxymetylxenluloza, metylxenluloza, hydroxypropyl
metylxenluloza, natri alginat, polyvinyl-pyrrolidon, gdm tragacanth va gdbm acacia;
chét phan tan hodc chét 1am 4m nhu lexitin hodc sin phim tring ngung cua alkylen
oxit véi axit béo (cu thé nhur polyoxetylen steartat), hodc san phim tring ngung ctia
etylen oxit v6i ruou béo mach dai, cu thé nhu heptadecaetylenoxycetanol, hoidc san
phdm tring ngung cia etylen oxit véi mot phin este c6 ngudn gbc tir axit béo va
hexitol nhu polyoxyetylen sorbitol monooleat, hoic san phim tring ngung cua etylen
oxit v6i mot phan este c6 ngudn gde tir axit béo va hexitol anhydrit, cy thé nhu
polyetylen sorbitan monooleat. Dich huyén phii trong nudc ciing c¢6 thé chira mot
hodc nhidu chit bao quén nhw etyl hodic propyl p-hydroxybenzoat; chét chéng oxy
héa nhu axit ascorbic; chét tao mau; chit thom; va/hodc chét tao ngot nhu sacaroza,

sacarin hodc aspartam.

Dich huyén phi trong diu c¢6 thé dugc cong thirc hoa bing cach tao huyén pht
thanh ph4n hoat tinh trong dau thuc vt nhu dau lac, du 6 liu, ddu ving hodc dau

dira hogic ddu khoéng nhur parafin 16ng. Dich huyén phi trong déu cling c6 thé chira
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chét 1am dic nhu sap ong, parafin ciing hoic xetyl alcohol. Chét tao ngot nhu céc
chét néu trén, va chit thom c6 thé duge bd sung dé tao ra ché phém thom ngon dung
qua dudng udng. Cac duge phim nay c6 thé duge bao quan bang cach bd sung chét

chong oxy hda nhu axit ascorbic.

Bot phan tan va hat phi hop cho san xut dich huyén phi trong nuéc bang
céch bd sung nudc thudong chira thanh phin hoat tinh ciing véi chit phén tan hodc
chit 1am 4m, chét tao huyén phii va mot hogic nhidu chit bao quan. Chit phéan tin
hodc chét 1am 4m phi hop va chit tao huyén phi da dugc minh hoa béi phan da @&
cap ¢ trén. Cac ta dugc khic nhu chét tao ngot, chét thom va chit mau ciing c6 thé

c6 mat.

Duoc phim theo sang ché ciing c¢6 thé & dang nhii tvong du trong nuéc. Pha
diu c6 thé 1a dAu thuc vat, cu thd nhu diu 6 liu hodc déu lac, hodc dau khoang, cu thé
nhur parafin 1éng hoic hdn hop bit ky ciia chiing. Chét tao nhii trong phi hop c6 thé
13, cu thé nhu, gém tu nhién nhur gdm acacia hoic gobm tragacanth, photphatit ty nhién
nhu d4u nanh, lexitin, este hodc mot phin este c6 ngudn gde tir axit béo va hexitol
anhydrit (cu thé nhu sorbitan monooleat) va sin phdm tring ngung ctia mot phén este
ndi trén voi etylen oxit nhu polyoxyetylen sorbitan monooleat. Dich nhii twong cling

c6 thé chira chét ngot, chit thom va chit bao quan.

Xi-rd va cbn ngot ciing c6 thé duge cong thirc héa cling véi chét ngot nhu
glyxerol, propylen gycol, sorbitol, aspartam hogc sacaroza, va cling c6 thé chira chit

1am diu, chit bao quan, chét thom va/hodc chit mau.

Dugc phdm ciing c6 thé & dang huyén phii trong nuéc hoic trong dau c6 thé
tiém dwgc vo tring, ma c6 thé dugc cong thirc héa theo phuong phap da biét st dung
mot hodc nhidu chét phan tan hogic chit 1am 4m hoic chét tao huyén phii phit hop, ma
da duge d& cap & trén. Ché phim c6 thé tiém vé tring ciing c6 thé 1a dung dich hozic
dich huyén phi c6 thé tiém vo tring trong chit pha lodng hodc chat hoa tan chép nhan

dugce ngoai dudng ti€u hoéa khdng doc, cu thé nhu dung dich trong 1,3-butanediol.

Dugc phim dé sir dung bing cach xong, hit c6 thé & dang sol khi 4p luc thong

thudng duoc bo tri dé phan phdi thanh phin hoat tinh hoic duéi dang sol khi chira
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chit rin min hodc swong long. Chét ddy sol khi thong thudong nhu hydrocacbon flo
héa dé bay hoi hogic hydrocacbon ciing c6 thé dugc sir dung va thiét bi tao binh phun
tao sol khi dugc bé tri thuén tién dé phan phbi mot luong dugc didu chinh thanh ph?m
hoat tinh.

Dugc phdm d sir dung ciing c6 thé dugc cong thirc héa duéi dang ché phim
hat m&. Ché phim hat m& c6 thé bao gbm céc hat m& ma xam nhap vao té bao quan
tAm hogc 16p simg, va hop nhit v6i mang té bao, két qua 12 van chuyén cac thanh
phin ciia hat m& vao té bao. Cac dang cong thirc phu hop khic c6 thé sir dung
niosome. Nisome 1a tdi lipit twong ty nhu hat m@, véi mang bao gdm phén 16n 1a lipit

khdng ion, mdt s6 dang ctia n6 c6 hiu qua d€ véan chuyén cac hgp chat qua 16p simg.

Dugc phdm d sir dung ciing c6 thé duoc cong thirc héa duéi dang ché phim
dang “kho chira” (depot), ma c6 thé duogc sir dung bang cach cdy duéi da hojic tiém
bip. Dugc phim c6 thé duoc cong thirc héa cing véi nguyén li€u polime ho#c ky
nuée pht hgp (duéi dang nhii twong trong dau chip nhan dugc), nhua trao déi ion,

hodc dan xuat it tan.

Hop chit theo sang ché ciing c6 thé dugc st dung & dang giai phéng kéo dai

hogc tir hé théng phan phéi thudc giai phong kéo dai.

Dé biét thém thong tin v& cong thirc, phan phdi thudc ciing nhu k§ thuat ché
bién, c6 thé tham khio Khoa hoc dugc phim Remington (t4i ban 13n tha 21, 20005,
bai hoc khoa hoc Philadelphia, Lippincott William & Wilkins hodc trong Khoa hoc
va thye hanh dugc khoa (Remington: Khoa hoc va thuc hanh duoc khoa), tdi ban lan
thir 22, 2012, Lloyd, Ed. Allen, An phdm dwoc ma dugc trich din dudi dang tham
khao).

Luong thanh phf?m hoat tinh ma duoc két hop véi mot hodc nhidu ta dugc dé
tao ra dang liéu don s& cin thiét phai thay ddi tly thudc vao vat chit dugc didu trj va
con dudng sir dung cu thé. Cu thé 13, cong thirc dé dung qua dudng ubng cho ngui
thudng bao gém, 0,5-4 g thanh phén hoat tich dugc tron véi mot lugng tat duge phu
hop va thun tién ma c6 thé thay dbi tir 5-98% theo khéi hrong tdng sb cua dugc

phim. Dang lidu don thudng chira khoang 1-5 mg thanh phin hoat tinh. D& biét thém
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thong tin vé con dudng sir dung va co ché lidu ding, c6 thé tham khao chuong 25.3
trong tép 5 clia Hoa duoc toan tap (Corwin Hansch; Chairman of Editorial Board),

An phdm Pergamon 1990 va Khoa hoc duwoc phdm).

Nhur da néu trén, kich thudc cla liéu bao ché can thiét cho viéc didu trj trj lidu
hoic diéu tri du phong tinh trang bénh cu thé s& cén phai dugc thay dbi tuy thudc vao
vat cha dugc diéu tri, con duong sir dung va mirc d6 nghiém trong ctia bénh dugc
diéu tri. TSt nhit 1 lidu hang ngay trong khoang 1-25 mg/kg dugc sit dung. Theo do,
liéu téi da c6 thé dugc x4c dinh bdi ngudi thye hanh, ngudi ma dang didu tri cho bénh
nhan cuy thé bét ky.

O bt ky duoc phim, quy trinh, phuong phép, cach sir dung, thubc, va tinh
ning san xuét dugc dé cap & ddy, bat ky khia canh nao cia hop chiét theo sang ché

duoc mo ta & day cling dugce ap dung.

Con duong st dung

Dugc phim theo sang ché c6 thé dugc st dung theo cach bét ky, bao gbm,
nhung khong gii han, duong udng, dudng ngoai tiéu hoa, ngim dudi ludi, 4p da, am
dao, hau mén, khuéch tan qua mang nh?ly, tai chd, qua dudng héd hép, st dung qua
miéng hodc miii, hoic sy két hop clia chiing. Dugc phdm theo sang ché ciing c6 thé
dugc st dung & dang cdy ghép, ma cho phép giai phong cham thanh phén dugc phim
ciing nhu tiém truyén cham c6 kiém soét. Theo phurong 4n thue hién vu tién, din xut

triaminopyrimidin theo sang ché dugc str dung theo dudng udng.

Theo phuong 4n thyc hién cu thé, hop chét theo sang ché dugc st dung véi
lidu cho ngudi khoang 1-1.500 mg, cu thé 14 khoang 200-700 mg. Theo phuong an
thuc hién cy thé khac, hop chét theo sang ché durgc st dung véi lidu duéi 600 mg (cu
thé 12 khoang 260-520 mg).

Sang che s&€ dugc mo 1am rd hon théng qua céc vi du sau ddy ma khong c6 y

xu huéng giéi han pham vi ctia sang ché theo cach bét ky.

Liéu dugc sir dung, duéi dang liéu don hodc lidu da, cho timg c4 thé s& thay

dbi phu thudc vao su thay dbi cac nhan tét, bao gém cac thudc tinh duge dong hoc,
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tinh trang va dic diém cia bénh nhan (gi6i tinh, tudi, thé trong, strc khée, kich thudc),
mirc d9 triéu ching, phuong phép diéu trj ddng thoi, tAn sé didu tri va hitu qua mong

muon.

Két hop

Céc hop chét theo sang ché duge mo ta trong tai liéu nay c6 thé dugc 4p dung
du6i dang liéu phap duy nhét hoic c6 thé bao gbm (ngoai hop chét theo sang ché)
mot hodc nhiéu chét va/hodc phuong phép diéu tri khac. Viée déng diéu tri c6 thé dat
duoc bing cach sir dung ddng thoi, tudn tu hodc riéng ré& c4c thanh phén riéng 18 trong
diéu tri. Trong st dung tuan tu hodc riéng ré, viéc cham tré trong st dung thanh phan

thir hai khong nén 1am mét tac dung c6 loi cia su két hop.

Theo phuong 4n thyc hién cu thé theo sang ché, hop chét theo sang ché va
cong thirc duge phdm ciia n6 c6 thé duge st dung két hop véi dbng tac nhan c6 loi

trong diéu tri bénh sbt rét.

Céc 16p v céc chit phit hgp bao gdm mot hoic nhidu chét khang sbt rét c6 loi
trong diéu trji va phong nglra bénh sét rét, cu thé nhu, artemisinin hodc din xuét
artimisinin (cu thé nhu artemether hodc dihydroartemisinin), cloroquinin, mefloquin,
quinin, atoquone/proguanil, doxyxyclin, hydroxycloroquinin, halofantrin,

pyronaridin, lumefantrin, pyrmethamin-sulfadoxin va piperaquin.
Ngoai ra con bao gdm, amodiaquin, atovaquone, proguanil hydroclorua,

Spiro[3H-indole-3,1'-[ 1H]pyrido[3,4-b]indol]-2(1H)-one,5,7'-dicloro-6'-
floro-2',3',4',9"-tetrahydro-3'-metyl-,(1'R,3'S)-] (S6 ding ky CAS: 1193314-23-6);
lvuu  huynh,  [4-[[2-(1,1-difloroethyl)-5-metyl[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl]amin]phenyl] pentafloro-] (S6 ding ky CAS: 1282041-94-4); Morpholin, 4-[2-(4-
cis-dispiro[xyclohexan-1,3'-[1,2,4]trioxolan-5',2"-trixyclo[3.3.1.13,7]decan]-4-yl
phenoxy)etyl]-] (S6 ding ky CAS: 1029939-86-3).

Pong tac nhén c6 lgi khac trong theo sang ché duoc chon tir nhém gbm:

quinacrin, primaquin, tafenaquin, doxyxyclin, ferroquin, va arterolan.
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Séang ché bao gdm viéc st dung it nhit mét hop chét theo sang ché hoic cong
thitc dugc phdm ciia né, trong d6 hop chét theo sang ché hoic cong thirc duoc phim
cta né dugc str dung riéng 1&, dong thoi hodc tudn ty clng v6i phac dd diéu tri hodic
ddng tac nhan c6 loi khac trong didu tri bénh sdt rét (tirc 12 phac db didu tri nhidu
thuéc), vé6i lidu hiéu qua. Hop chét theo sang ché hoic cong thirc duge phidm cia né
ma dugc str dung dong thoi cling véi ddng tic nhan néi trén c6 thé dugc st dung

trong cing hodc khac dugc phim va béi cing hodc khéc con duodng st dung.
Bénh nhén
Theo phwong 4n thyc hién, bénh nhan theo sang ché dang bj st rét.

Theo phuong 4an thyc hién khéc, bénh nhén theo sing ché 1a bénh nhan c6

nguy co cao bi nhiém Plasmodium.

Theo phuong an thyc hién khéac, bénh nhén theo sing ché 13 bénh nhan c6

nguy co cao bi nhiém Plasmodium falciparum.

Theo phuong 4n thyc hién khac, bénh nhén theo sang ché 13 bénh nhan c¢6

nguy co cao bi nhiém Plasmodium vivax.

St dung theo sang ché

Theo phuong 4n thuc hién, sang ché d& xuét viéc sir dung hop chit theo cong
thie (I) nhu duge md ta & ddy, cling nhu mudi duge dung, hydrat, solvat, chit da
hinh, chét hd bién, déng phén hinh hoc, hodc dang quang hoat ctia n6 trong san xuét

dugc phdm dé diéu trj hodc du phong bénh sbt rét.

Theo phuong 4n thyc hién khac, sing ché dé xuit phuong phép phong hoac
diéu tri bénh st rét & bénh nhan. Phuong phép bao gdm viéc sir dung liéu hiéu qua
hop chét theo sang ché, hoic muédi dugc dung hoic din xuit c6 hoat tinh dugc ly cua

n6 hodc cong thirc dugc phim ciia né cho bénh nhan cin thiét.

Theo phuong 4n thuc hién khac, sang ché d& xuit hop chét theo sang ché ciing
nhu mudi duoc dung hoic din xuét c6 hoat tinh dugc Iy ctia n6 hodc cong thirc duge

phim cua né, @8 sir dung trong diéu tri hodc dy phong bénh sbt rét.
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Theo phuwong an thuc hién khéc, sang ché dé xuét viéc str dung hop chét theo
sang ché hoic phuong phép theo sang ché trong d6 hop chét theo sang ché duoc sir

dung két hop véi déng tac nhan c6 loi trong didu tri bénh st rét.

Theo phuong 4n thyc hién khac, séng ché dé xuit dugc phdm bao gbm hop

chit theo sang ché két hop véi ddng tac nhan c6 loi trong diéu tri bénh sét rét.

Céc hop chét va dugc phdm theo sang ché c6 thd duge sir dung theo phuong
phap dé bat hoat sy nhi®m ki sinh tring trong t& bao bao gdm budc cho té bao tiép
xtic voi lugng hiéu cua clia it nhit mot hop chét theo sang ché. Theo khia canh cu

thé, té bao 13 té bao linh trudng nhu té bao hdng clu, cy thé 1a té bao cia nguoi.

Quy trinh

Theo phuong 4n thyc hién khic, séng ché dé xuét quy trinh dé bao ché hop
chit ctia cong thirc (I) bao gbm budc phan ng clia dan xuét theo cong thirc (IV) véi
dan xuét ciia cong thirc (V) d8 tao ra chit trung gian ctia cong thirc (X) duéi diéu kién
Xic tic tao nhém amin cta paladi (cu thé 1a su dung 9,9-Dimetyl-4,5-
bis(diphenylphosphino)xanthen va Tris(dibenzylideneaxeton) dipaladi lam chét xtic

tac) nhu sau:

R4
RGN R
N N\(g"
§
R h HAR R& Y R, o
~ / R
N & S |
Rs \Q Rs Ry
N a Rz
v) X)

trong d6 R 14 nhém bao vé (cu thé 1a Boc: nhém bao vé tert-Butyloxycarbonyl)
Theo phuong 4n thyc hién khic, sang ché dé xuét quy trinh d& bao ché hop
chit cia cong thire (I) bao gbm budc phan ing ciia dAn xuét theo cong thie (X) dé
din dén hop chit cua cong thirc (I) dudi diéu kién axit (cu thé 1a axit clohydric 4N

hojc axit trifloro axetic) nhu sau:
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R LA,
N N
Z N = "N
|
R™Y Ry ——> R Y Or
Rz R2
) M

trong d6 R 1a nhém bao vé (cu thé 13 Boc).

Theo bude tity chon khac, hop chét cia cong thirc (1) trong d6 R¢ = H con
dugc chuyén ddi dué6i didu kién khir amin héa @8 thanh hop chét tiép theo cua cong

thie (I) trong d6 Re = alkyl.

Theo phuong 4n thyc hién khéc, sang ché d& xult quy trinh dé bao ché hop
chit ctia cong thirc (I) bao gbm budc phan ting ctia dAn xuét theo cong thirc (IV) véi
dan xuét cia cong thirc (V) d& din dén chét trung gian cuia cong thirc (X) duéi didu
kién amin héa dugc xic tdc boéi paladi (cu thé 1a st dung Dimetyl-4,5-
bis(diphenylphosphino)xanthen va Tris(dibenzylideneaxeton) dipaladi lam chét xiic

tac) nhu sau:

HAR
R N N
> N)\ N/ Ry
NA Z N
N |
R5 l A\ i_* R3 N R1
N~ “cl R,
(V) ()

trong d6 R 14 Re va Re 1a alkyl.
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Theo phuong 4n thuc hién khac, sang ché dé xuét chit trung gian clia cOng
thirc (IV) trong d6 R4, Rs va HAR dugc dinh nghia trong tai liéu nay va R dugc chon

tir nhém bao vé (cu thé 1a Boc) va Re:

Ry

HAR
R
N
R5 I SN
NACI

V)

Theo phaong 4n thuc hién khéc, sing ché dé xuét chit trung gian cua cong

thirc (V) duoc chon tir nhém sau:

tert-butyl4-(2-cloro-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-

2-metyl piperazin-1-cacboxylat;

tert-butyl4-(2-cloro-4-((1-etyl-5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-5-
yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl4-(2-cloro-4-((2-metyl-2H-1,2,3-triazol-4-yl)amino)pyrimidin-5-
yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl ~ 4-(2-cloro-4-((1-metyl-1H-1,2,3-triazol-4-yl)amino)pyrimidin-5-
yl)-2-metylpiperazin-1-cacboxylat; va

2-cloro-N-(1-metyl-1H-1,2,3-triazol-4-y1)-5-(4-metylpiperazin-1-

yl)pyrimidin-4-amin.

Theo phuong 4n thuc hién khac, sing ché dé& xuét chét trung gian cua cong
thire (X) trong d6 Ry, Rz, R3, R4, Rs va HAR dugc dinh nghia trong tai liéu nay va R

12 nhém bao vé (cu thé 13 Boc):

-25-



Theo phuong 4n thuc hién khac, sang ché d& xuét chét trung gian clia cong

thire (X) dugc chon tir nhém sau:

tert-butyl  4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-yl)amino)-4-((1,5-
dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-yl)amino)-4-((1-
etyl-5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-

cacboxylat;

tert-butyl4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-yl)amino)-4-((1-
metyl-1H-1,2,3-triazol-4-y1l)amino)pyrimidin-5-y1)-2-metylpiperazin-1-cacboxylat;

tert-butyl 4-(2-((5-cloro-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-((1,5-
dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl 4-(2-((5-cyano-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-((1,5-
dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl  4-(4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)-2-((4-etyl-5-floro-6-
metylpyridin-2-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-cacboxylat;

tert-butyl  4-(4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)-2-((4-etyl-5-floro-6-
metylpyridin-2-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-cacboxylat;

tert-butyl  4-(2-((4-xyclobutyl-5-floro-6-metylpyridin-2-yl)amino)-4-((1,5-
dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat;
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tert-butyl4-(2-((5-cloro-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-((2-
metyl-2H-1,2,3-triazol-4-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat;

tert-butyl  4-(2-((5-cloro-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-((1-
metyl-1H-1,2,3-triazol-4-yl)amino)pyrimidin-5-y1)-2-metylpiperazin- 1-cacboxylat;

va

tert-butyl  4-(2-((3-xyclopropyl-4-floro-5-metylphenyl)amino)-4-((2-metyl-
2H-1,2,3-triazol-4-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-cacboxylat.

Néu khéng c6 sén trén thi trudng, cac nguyén liéu khoi dau cin thiét céc cach
thirc duge mo ta & day c6 thé dugc tao ra bing phuong thirc dugc chon tir cac k§ thuat
héa hoc hitu co tiéu chuin, cic ky thut tvong tw nhw phuong phép tdng hop d biét
hién nay, cac hop chit c6 ciu tric tuong tu, hodc cic k¥ thuat ma twong tu nhu cich

thirc dugc mo ta hodc duge mo ta trong cac vi du.

Cén luu y ring, nhidu nguyén liéu khéi ddu cho phuong phap téng hop duoc
mo ta & dy c6 sin trén thi trudng va/hodic duge dé cip rong rai trong cac tai liéu khoa
hoc, hoic c6 thé dugc tao ra tir cac hop chét c6 sin trén thi truong b%mg cach st dung
quy trinh cai bién dugc @& cap trong c4c tai liéu khoa hoc. C6 thé tham khao thém
trong Hoa hoc hitu co ndng cao, tdi ban lan thit 5, béi Jerry March va Michael Smith,
* xudt bdn béi John Wiley & Sons 2001, cho huéng din chung vé didu kién phan tng

va chét phan tmg.

Pé cho phu hop, trong mét s6 phan tmg dugc dé cap trong tai liéu nay, c6 thé
cin phai bao vé nhém min cam bt ky trong céc hop chit. Nhiing truong hop cin
hoic mong mudn bao v&, ciing nhu phuong phap bao vé phit hop déu c6 thé dugc bibt
bdi nhitng ngudi ¢6 trinh d6 trung binh trong cung linh vue. Cdc nhém bio vé thong
thudng c6 thé duge sir dung theo thyc hanh tiéu thuin nhu dugc md ta trén day (Xem
T.W. Greene, Cdc nhém bdo vé trong tong hop hitu co, dugc xudt ban béi John Wiley
va Sons, 1991).
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MG ta chi tiét sang ché

Séang ché dugc boc 10 thong qua, nhung khong gidi han, cac vi du sau day,

trong do, trir khi c¢6 quy dinh khéc:

(i) 1am bay hoi dugc thuc hién bing bay hoi quay trong chin khong va quy

cach tién hanh dugc thuc hién sau khi loai b chét rin léng cdn bﬁng cach loc;

(ii) nhiét 6 dugc biéu thi duéi dang °C; cac hoat dong dugc thuc hién & nhiét
d0 phong, thudng 1a trong pham vi 18-26°C ma khong loai trir khdng khi trir khi c6
quy dinh khac, hodc trir khi ngudi ¢6 trinh d6 lam viée dudi bau khi tro;

(iii) sdc ky cot (bang quy trinh nhanh) dugc st dung dé tinh sach céc hop chét
va dugc thye hién trén Merk Kieselgel silica (Art. 9385) trix khi ¢6 quy dinh khac;

(iv) néi chung, qua trinh phan g duoc tiép nbi béi séc ky ban mong (TLC),
séc ky 1ong hiéu ning cao (HPLC), hoic sic ky 16ng ghép dau do khéi phd (LCMS)
va thoi gian phén (g dugce dua ra chi mang tinh minh hoa; hiéu suit dua ra chi mang

tinh minh hoa va khéng nht thiét phai dat duoc tdi da;

(v) cu triic clia san pham cubi ciing theo sang ché thuong dugc xac nhan bang
k¥ thuét cong hudng tir hat nhan (NMR) v k¥ thuat khéi phd (MS). Phé cdng hudng
tir proton thudong dugc xic dinh trong dimetyl sunfoxit (DMSO-d®) trir khi c¢6 quy
dinh khéc, stt dung quang phd ké Bruker DRX-300 hoic quang ph ké Bruker DRX-
400, vat hanh & pham vi thé manh tuong Urng 300 MHz, hodc 400 MHz. Trong treong
hop phd NMR phtrc tap, chi tin hidu chin doan dwgc bao cdo. Cac dich chuyén héa
hoc dugc trinh bay & phan triéu (ppm) tir tetrametylsilan du6i dang tiéu chuin bén
ngoai (quy md &) va nhiéu dinh dugc trinh bay nhu sau: s, don; d, kép; dd, kép cua
~ kép; dt, kép ctia ba; dm, kép ctia nhiéu; t, ba; m, nhiéu; br, dai (s, singlet; d, doublet;
dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m,
multiplet; br, broad). Dit liéu khdi phd bén pha nguyén tir nhanh bin ph4 (FAB)
thudng nhén duge bing cach sir dung quang phd ké Platform (dugc cung cép boi
Micromass) chay trong khéi phé va, khi thich hop, hodc dit li¢u ion duong hodc dix

liéu ion 4m dugc thu thap hodc sir dung Agilent 1100 series LC/MS dugc trang bj véi
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Sedex 75ELSD, va khi thich hop, hodc dit liéu ion duong hoic dit liéu ion dugc thu
thap. Ion chinh khdi luong nhé nhét dwoc béo cdo cho cac phén tir ma ddng vi phén
1 d4n dén nhiéu dinh khéi phd (cu thé nhu khi clo c6 mgt). HPLC pha dao duoc thuc
hién bang c4ch sir dung YMC Pack ODS-AQ (100x20 mmID, kich thuéc hat S-5 pm,

kich thuéc 16 12 nm) trén cong cu Agilent;

(vi) m3i chét trung gian dwoc tinh sach theo yéu ciu tiéu chuén cho giai doan
sau d6 va dugc dic trung béi chi tiét ddy du dé khing dinh ring céu tric dugc gan la
dung; do tinh khiét duge danh gia bing HPLC, TLC, hodc NMR va nhén dang dugc
xac dinh bing quang phd héng ngoai (IR), quang phd khé hoic khdi phd NMR cho
phu hop; va

(vii) cac chir viét tit sau ddy c6 thé dugc st dung:

ACN - axetonitrin; TLC - sic ky 16p méng; HPLC - séc ky 16ng hi€u ning
cao; MPLC - sic ky 16ng 4p suét trung binh; NMR - khdi phd cong hudng tir hat
nhin; DMA. Dimetylacetamit - DMSO - dimetylsunfoxit; CDCl; - deuterated
cloroform; MeOD - deuterated metanol, cu thé 13 DsCOD; MS - khdi phé; ESP (hoic
ES) - tia dién; HBSS — dung dich mubi can b%mg Hank; EI - tdc dong dién tir; APCI
- ion héa héa hoc 4p suét khi quyén; THF - tetrahydrofuran; DCM - diclorometan;
HPMC- Hydroxypropyl Metylxenluloza; MeOH - metanol; DMF - dimetylformamit;
EtOAc - etyl axetat; LC/MS - sic ky 16ng/khéi phd; MTBD - N-metyl-1,5,7-
triazabixyclo[4.4.0]dec-5-en; NADPH — Nicotinamit adenin dinucleotit photphat —
dang khir; PEG - Polyetylen Glycol; RT - nhiét 6 phong; TEER - dién trd biéu mo
Trans (Trans epithelial electric resistance); TFA - axit trifloroaxetic; v/v - ti 1& thé

tich/thé tich; Boc - t-butoxycacbonyl; Cbz - benzyloxycacbonyl; Bz - benzoyl.
Vi du thyec hién sing ché

Theo séang ché, hop chét cua cong thirc chung (I) c6 thé dugc didu ché theo
quy trinh sau ddy. Viéc tdng hop chit trung gian (II-Xk) va hop chét clia cong thirc

chung (I) dwgc mo ta trén cac so d6 1,2 va 3.

Trén céc so d6 phan rng, mdt s6 tén chat hoa hoc, ki hiéu ¢6 y nghia nhu sau:
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amonium persulfate -
cyclopropyl and cyclobutyl -
ethyl -

example -

in dioxane -

pyridine -

sodium cyanoborohydride -
sodium-t-butoxide -

sulfuric acid -

toluene -

water -

So dd tdng hop 1

BOI,C,, BOC. é\(w

amoni persunfat
xyclopropyl va xyclobutyl
etyl

mau

trong dioxan

pyridin

natri xyanoborohydrua
natri-t-butoxit

axit sunfuric

toluen

nudc

AR
BOC N HN

"5—\ cl
BOC-N  NUA
(iypoCL3 — f\i HAR l\’N\ﬁN
Ao > N“~ci HoN cl

_» H
Pyridine,150 °C ILlla

(i) (Boc)20/THF/H20

ula DIPEA, EtOH,
h, 90

IVa-e NH

BINAP, Pd2(dba)3,

t-BuOK, Toluene, 110 °C,
12h

. AR HAR
N H N N HN
(UN AN k,NIIAN BOC j\ gt
HCHO ~ B S
N NH Nk 4ANHCI NG A
AN Sodlum cyanoborohydride 2 N in dioxane ' P4
i ¢ N~ NH
1 7
R .N
Example 13-15 Example 2-12 Rz
J \ Xa-k
N / N.
: /N "N N
HAR is /N _ N or —N or — N
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So db tdng hop 2

/
N,

\ N \N HN
o DAL T e peziaap, V) \L*”
|

|
] o (Nj \N/\' o —N/_\N L 90°C N HN t-BuOK, Tolene, 110 °C,
A N / N (N 12h
| N [N _PoCh L | N
A N— Py T

- . Nl
NSo . N0 \ Nl 2N
| Pyridine, 130 °C " b N~ Vi NH,

¢ <

N
N |
HN XN Example1
F
v
So d6 tong hop 3
Ph
0]
R—/< Ph)\\NH O
OH
sulfuric acid, AQNO; Xan@phos, sz(qba)3 N7
Cle _N ammonium persulfate Sodium-t-butoxide
[ Water rﬁ/\x Toluene Z N
_— I
Z X
X CI” N R
X
Xi Va,Vlav Vb,VIb,Vilb,VIiib,IXb
lla,Vlia,!
Xa 4N HCI
in Dioxane
R= Ethyl,cyclopropyl and cyclobutyl
X=F,CI,CN NH,
Z "N
I
RN
X
V-IX
Chét trung gian IT

(R)-tert-butyl-4-(2.4-dioxo-1,2.3.4-tetrahydropyrimidin-5-y1)-2-

metylpiperazin-1-cacboxylat

Trong lo phén {ng vi séng Biotage, 5-bromopyrimidin-2,4(1H,3H)-dion (Ia)
(24 g, 125,67 mmol, Aldrich) va (R)-tert-butyl 2-metylpiperazin-1-cacboxylat (37,8
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g, 188,50 mmol, Activate Scientific) dugc thém vao pyridin (12 ml) va dugc chiéu
xa 150°C trong 90 phut. Pyridin dugc loai bo duéi chan khong va cin dugc d6 vao
nuéc dé thu duoc dich huyén phu, huyén phu dugc loc va duoc sdy chan khéng dé
thu dugc chit rin (R)-tert-butyl-4-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-y1)-2-
metylpiperazin-1-cacboxylat (22,00 g, 56,4%). Luu y, phén ng hoan thanh trong 12
mé, mbi mé 2 g. T4t ca dwgc két hop va hoan thanh quy trinh.

'H NMR (300 MHz, DMSO-d6) & ppm 1,19 (d, J=6,78 Hz, 3 H) 1,40 (s, 9 H)
2,30 (d, J=2,83 Hz, 1 H) 2,42 (dd, J/=11,30, 3,58 Hz, 1 H) 2,93 - 3,22 (m, 3 H) 3,72
(d, J=13,19 Hz, 1 H) 4,12 (br. 5., 1 H) 6,73 (d, J=4,71 Hz, 1 H) 10,51 (br. S., 1 H)
11,10 (s, 1 H) MS (ES*), (M+H)* = 310,09 cho C14H2NsOs.

Chét trung gian Ila

(S)-tert-butyl-4-(2,4-dioxo-1.2.3.4-tetrahydropyrimidin-5-y1)-2-

metylpiperazin-1-cacboxylat

\fknn
AN

Chét trung gian Ila dwgc didu ché tu 5-bromopyrimidin-2,4(1H,3H)-dion
(Aldrich) va (S)-tert-butyl 2-metylpiperazin-1-cacboxylat (Activate Scientific) sir
dung quy trinh twong tw nhu didu ché chit trung gian II.

'H NMR (300 MHz, DMSO-d6) & ppm 1,19 (d, J=6,78 Hz, 3 H) 1,40 (s, 9 H)
2,30 (d, /=2,83 Hz, 1 H) 2,42 (dd, J/=11,30, 3,58 Hz, 1 H) 2,93 - 3,22 (m, 3 H) 3,72
(d, J=13,19 Hz, 1 H) 4,12 (br. 5., 1 H) 6,73 (d, J=4,71 Hz, 1 H) 10,51 (br. 5., 1 H)
11,10 (s, 1 H) MS (ES*), (M+H)* = 310,09 cho C14HxNsO0s.

Chét trung gian III

(R)-tert-butyl 4-(2.4-dicloropyrimidin-5-y1)-2-metylpiperazin-1-cacboxylat
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Trong binh ciu 2 lit, (R)-tert-butyl 4-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-y1)-2-metylpiperazin-1-cacboxylat (22 g, 70,89 mmol, chit trung gian II) 14y vao
photpho oxyclorua (793 ml, 8506,56 mmol) d thu dugc huyén phit mau nau. Hon
hop phan ting duoc khudy hdi luu trong 5-6 gid, phan ting dugc gidm sat bing LCMS
va xdc dinh khéi lugng can thiét. Photpho oxyclorua dugc chung cit duéi 4p sult
thép, dau con lai duge pha loang véi THF (250 ml) va d4 nghién (400 g), hdn hop
phén img dugc bazo héa dén pH 8. Tiép d6 Di-tert-butyl dicacbonat (22,17 ml, 96,41
mmol, Aldrich) dugc bd sung va hdn hop dugc khudy trong 16 gir & nhiét do phong.
Hon hop phan tmg dugc pha lodng bang metanol va dugc loc dé loai bé mubi thira.
Dung méi dugc loai bé bang cich hut chan khong va san phim con lai dwoc pha lodng
v6i nuée (50 ml) va duge chiét bing etyl axetat (500 ml x 3). Lép hitu co dugce sdy
bing natri sunfat va dung mdi dugc loai bd dudi ap suét thip. San phim con lai duge
chay trén silica gel va dugc tinh sach dé thu dugc chét rén (R)-tert-butyl 4-(2,4-
dicloropyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat (23,00 g, 93%).

'H NMR (300 MHz, CDCls) 8 ppm 1,31 (d, J=6,78 Hz, 3 H) 1,37 - 1,47 (m, 9
H) 2,70 - 2,93 (m, 2 H) 3,15 - 3,29 (m, 3 H) 3,94 (d,/=13,94 Hz, 1 H) 4,33 (br. 5., 1
H) 8,11 (s, 1 H) MS (ES*), (M+H)" = 349 cho C14H20CLN40.

Chét trung gian Illa

(S)-tert-butyl 4-(2.4-dicloropyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat
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Chét trung gian I1la duge didu ché tir Ia sir dung quy trinh twrong ty nhu didu
ché chét trung gian I11.

'HNMR (300 MHz, CDCl3) & ppm 1,31 (d, J=6,78 Hz, 3 H) 1,37 - 1,47 (m, 9
H) 2,70 - 2,93 (m, 2 H) 3,15 - 3,29 (m, 3 H) 3,94 (d,/=13,94 Hz, 1 H) 4,33 (br. 5., 1
H) 8,11 (s, 1 H) MS (ES*), (M+H)* = 349 cho C14H20C1,N4Os.

Chét trung gian IVa

(R)-tert-butyl 4-(2-cloro-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-

5-yD)-2-metylpiperazin-1-cacboxylat

Trong lo phin ung vi séng Biotage 25 ml, (R)-tert-butyl 4-(2,4-
dicloropyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat (500 mg, 1,44 mmol, chét
trung gian III) va 1,5-dimetyl-1H-pyrazol-3-amin (160 mg, 1,44 mmol, Princeton
Bio,) duoc léy vao etanol (10 ml). N,N-diisopropyletylamin (0,754 ml, 4,32 mmol)
duoc bd sung va hdn hop phén ing dugce dua vao birc xa vi song & 120°C trong 4 gio.
Phén tmg dugc gidm sat bdi LCMS va duge x4c dinh khdi lrong cin thiét. San phim
phén ting duge lam mét va duge hat chan khong dé sdy khé va san phdm con lai dugc
sic ky voi EtoAc/Hexan trén silica gel dé thu duoc chét rén tinh khiét (R)-tert-butyl
4-(2-cloro-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-yl)-2-metyl
piperazin-1-cacboxylat (300 mg, 49,4%) MS (ES"), (M+H)'= 422,20 cho
C19H28CIN7O:3.

Chét trung gian IVb

(R)-tert-butyl 4-(2-cloro-4-((1-etyl-5-metyl-1H-pyrazol-3-

Ll)amino)nvrimidin-S-Vl)-2-metvlpiperazin-l-cacboxiflat
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Chét trung gian IVb dugc didu ché tir 1-etyl,5-metyl-1H-pyrazol-3-amin
(ChemCollect) va chit trung gian III st dung quy trinh twong tw nhu diéu ché chét
trung gian Iva. Hiéu suét: 63,7%, MS (ES*), (M+H)*= 436,38 cho C20H30CIN;Os.

Chét trung gian IVc

(R)-tert-butyl 4-(2-cloro-4-((2-metyl-2H-1.2.3-triazol-4-y1)amino)pyrimidin-

5-yl)-2-metylpiperazin-1-cacboxylat

L

k/" "
SN

Trong binh ciu 50 ml, 2-metyl-2H-1,2,3-triazol-4-amin hydroclorua(388 mg,
2,88 mmol, ChemBridge) dugc liy vao DCM (2 ml). Trietyl amin (200 ml, 1,44

mmol) dugc bd sung dudi didu kién uép nude da va duge khudy trong 5 phut. San
phim dugc 1am bay hoi hoan toén dén kho. Can dugc hoa tan trong DMF (10 ml) va
duogc 1am lanh bing cach st dung bé nudc da. Natri hydrua (173 mg, 4,32 mmol)
duoc bd sung va duge khudy & didu kién lanh trong 15 phut va (R)-tert-butyl 4-(2,4-
dicloropyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat (500 mg, 1,44 mmol, Chét
trung gian IIT) dugc bd sung. H3n hop phan g dugc khudy & nhiét d6 phong qua
dém. Phan tmg duoc theo ddi bdi LCMS va duge x4c dinh khdi luong cin thiét. DMF
dugc 1am bay hoi va tiép d6 dich huyén phu duge phén chia giita nude va etyl axetat.
Lép hitu co dugc tron 13n, duge siy bﬁng natri sunfat, dugc ¢6 dic dén kho va duoc
“tinh sach trén hé théng CombiFlash dé thu dugc (R)-tert-butyl 4-(2-cloro-4-((2-
metyl-2H-1,2,3-triazol-4-yl)amino)pyrimidin-5-yl)-2-metylpiperazin- 1-cacboxylat
(180 mg, 30,6%), MS (ES*), (M+H)*= 409,36 cho C17H25CINgOs.
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Chiét trung gian IVd

(R)-tert-butyl 4-(2-cloro-4-((1-metyl-1H-1,2.3-triazol-4-yl)amino)pyrimidin-

5-yl)-2-metylpiperazin-1-cacboxylat

N%N\

i)ko A

Chét trung gian IVd dwoc didu ché tir I-metyl-1H-1,2,3-triazol-4-amin
hydroclorua (ChemBridge) va chit trung gian III sit dung quy trinh trong ty nhu diéu
ché chét trung gian Ivc. Hidu sut: 51%, MS (ES"), (M+H)*= 409,32 cho
C17H25CINgO».

Chét trung gian IVe

(S)-tert-butyl 4-(2-cloro-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-

5-yl)-2-metylpiperazin-1-cacboxylat

Chét trung gian IVe duoc didu ché tir 1,5-dimetyl-1H-pyrazol-3-amin (160
mg, 1,44 mmol, Princeton Bio,) va chit trung gian IIla sir dung quy trinh trong tu
nhu diéu ché chit trung gian Iva. Hiéu suit: 49%, MS (ES*), (M+H)"= 422,20 cho
C19H28CIN7O2,

Chét trung gian ITb

5-(4-metylpiperazin-1-y])pyrimidin-2.4(1H,3H)-dion
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Trong lo phan g 10 vi séng Biotage 20 ml, 5-Bromouracil (3 g, 15,71 mmol,
Aldrich) va N-metylpiperazin (2,61 ml, 23,56 mmol, Aldrich) dugc 14y vio pyridin
(15 ml) @& thu dugc huyén phit mau tring. Lo dugc déng ndp va dugc dua vao buc
Xa vi song trong 45 phut & 150°C. Phan tng duogc gidm sat bdi LCMS va duge xac
dinh khéi luong can thiét. Pyridin dugc loai b6 du6i diéu kién chan khong va tiép d6
cdn dugce tan thanh bot véi etyl axetat va huyén phu dugc loc va dugce sdy chan khong
dé thu duoc 5-(4-metylpiperazin-1-yl) pyrimidin-2,4(1H,3H)-dion (3,30 g, 100%)

chat ran mau xdm toi.

THNMR (300 MHz, DMSO-d6) 6 ppm 2,07 (s, 3 H) 2,43 - 2,49 (m, 4 H) 2,98
- 3,09 (m, 4 H) 7,21 (s, 1H) 10,84 (br. s., 1 H) MS (ES*), (M+H)* = 211,09 cho
CoH14N403.

Chét trung gian I1Ib
2.4-dicloro-5-(4-metylpiperazin-1-yl)pyrimidin
\N/ﬁ Cl
K/" N
| N)\CI
Trong binh cdu hai c¢b 250 ml, 5-(4-metylpiperazin-1-yl)pyrimidin-

2,4(1H,3H)-dion (3,30 g, 15,70 mmol, chét trung gian IIb) duoc 14y vao photpho
oxyclorua (200 ml, 2145,67 mmol) dé thu duoc huyén phit mau nau. Hén hop phan

ting tiép d6 dugc 1am néng dén 120°C. Phan ung dugce gidm sat bai LCMS va duoc
x4c dinh khdi lugng can thiét. Photpho oxyclorua dugc 1am bay hoi duéi didu kién
chan khong dé thu duoc cin mau tdi sém. Nuée da duge bd sung vao va hdn hop
dugc trung hoa bang natri bicacbonat dén pH 8 duéi didu kién lanh. Tiép d6 huyén
phu dugc chiét bing metanol 10% trong diclorometan. Lép hitu co dugce sy kho bing

natri sunfat va dung méi dugc loai bo dudi diéu kién chin khong d€ thu duoc cin,
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cdn dugc tinh sach trén hé théng CombiFlash v6i metanol va diclorometan dé thu

dugc chét rén 2,4-dicloro-5-(4-metylpiperazin-1-yl)pyrimidin (1,100 g, 28,4%).

'H NMR (300 MHz, CDCls) & ppm 2,34 - 2,38 (s, 3 H) 2,52 - 2,63 (m, 4 H)
3,13 (br. s., 4 H) 8,64 (s, 1H) MS (ES*), (M+H)*= 247 cho CoH12CLN4.

Chét trung gian IVf

2-cloro-N-(1-metyl-1H-1,2,3-triazol-4-y1)-5-(4-metylpiperazin-1-

yDpyrimidin-4-amin

Chit trung gian IVf dugc didu ché tir 1-metyl-1H-1,2,3-triazol-4-amin
hydroclorua (ChemBridge) va chét trung gian IIIb sir dung quy trinh twong tu nhu

diéu ché chit trung gian Ivc.
Hiéu suét: 29,5%, MS (ES*), (M+H)"= 309,32 cho C12H;sCINs.

Chét trung gian Va

6-cloro-4-xyclopropyl-3-floro-2-metylpvyridin

F

l AN
cl N/

Trong binh ciu ba ¢b 100 ml dugc trang bi ciing vé6i dng ngung va nhiét ké,
dung dich axit sunfuric (1,318 ml, 24,73 mmol) trong nuéc (45 ml) duoc 14y vao axit
xyclopropanecacboxylic (2,129 g, 24,73 mmol, Aldrich). Bac nitrat (1,260 g, 7,42
mmol) dugc bd sung. Huyén phil nhén dugc bd sung 6-cloro-3-floro-2-metylpyridin
(1,8 g, 12,37 mmol, Matrix Scientific) dé thu dugc huyén phit mau tring. Hon hop
dugc 1am néng dén 70°C va tiép d6 dung dich amoni persunfat (8,47 g, 37,10 mmol)
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méi chudn bi trong nude (35 ml) dugc bd sung nhé giot trong 20 phit. Sau khi bd
sung hoan thanh, nguén nhiét dugc loai bd va dugce giit cho su tién trién cia cacbon
dioxit. Phan tmg dugc giam st béi TLC. Tiép d6 hdn hop dugce 1am lanh va hoan
thanh phan tmg véi natri bicacbonat dén pH trung tinh va hop chét dugc chiét trong
 dietyl ete (3x50 ml), 16p hitu co dugc lam bay hoi dé thu dugc méu thd 2,1 g. MAu
thd duoc tinh sach trén silica gel st dung DCM-Hexan dé thu dugc 6-cloro-4-
xyclopropyl-3-floro-2-metylpyridin (0,540 g, 23,53%).

'H NMR (300 MHz, DMSO-dé)  ppm 0,87 - 0,95 (m, 2 H) 1,05 - 1,15 (m, 2
H) 2,00 - 2,12 (m, 1 H) 2,38 (d, J=3,20 Hz, 3 H) 6,96 (d, /=4,71 Hz, 1 H) MS (ES*),
(M+H)* = 186,05 cho CoHsCIFN.

Chét trung gian Vb

4-xyclopropyl-N-(diphenylmetylen)-5-floro-6-metylpyridin-2-amin

6-cloro-4-xyclopropyl-3-floro-2-metylpyridin (chét trung gian Va, 532 mg,
2,87 mmol) dwgc 14y vao binh phén tng nhiét 25 ml va dugc hoa tan trong toluen (10
ml). Benzenmethanimin, alpha-phenyl- (0,721 ml, 4,30 mmol, Aldrich), racemic-
2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl (71,4 mg, 0,11 mmol, Aldrich), Paladi
(II) axetat (25,7 mg, 0,11 mmol, Aldrich) va xesi cacbonat (1401 mg, 4,30 mmol)
dugc bd sung vao va hén hop dugc khudy héi Iru & 120°C duéi diéu kién nito qua
dém. Phan tmg dugc gidm sat bang LCMS cho thiy sur tao thanh san pham. San phim
phan umg dugc cd ddc va dugc tinh sach bing hé théng CombiFlash sau khi HPLC
dé thu dugc gdbm mau vang tinh khiét coa 4-xyclopropyl-N-(diphenylmetylen)-5-
floro-6-metylpyridin-2-amin (350 mg, 37,0%).

'H NMR (300 MHz, DMSO-ds) 8 ppm 0,44 - 0,55 (m, 2 H) 0,82 - 1,02 (m, 2
H) 1,81 - 1,96 (m, 1 H) 2,25 (d, J/=3,20 Hz, 3 H) 5,98 (d, /=4,90 Hz, 1 H) 7,10 (dd,
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J=6,59, 2,83 Hz, 2 H) 7,28 - 7,37 (m, 3 H) 7,44 - 7,60 (m, 3 H) 7,62 - 7,71 (m, 2 H)
MS (ES*), (M+H)* = 331,40 cho CxH1oFN..

Chét trung gian V

4-xyclopropyl-5-floro-6-metylpyridin-2-amin hydroclorua

F

AN

HN N/
Trong binh ciu 50 ml, 4-xyclopropyl-N-(diphenylmetylen)-5-floro-6-
metylpyridin-2-amin (350 mg, 1,06 mmol) dugc l4y vao dung dich 1,4-dioxan (10
ml) khong mau. HCl trong Dioxan (4 ml, 16,00 mmol) dugc bd sung tir tir & nhiét do
phéng. Hon hop phan ing dugc khudy & nhiét 46 phong trong 2 gir va phan g hoan
thanh dugc xac nhin bsi LCMS. San phém phéan tng dugc c¢6 dic va tan thanh bot
v6i axtonitrin dé thu dwoc chit rén mau trang cla 4-xyclopropyl-5-floro-6-

metylpyridin-2-amin (200 mg, 93%) duéi dang mubi hydroclorua.

'H NMR (300 MHz, DMSO-de) & ppm 0,77 - 0,92 (m, 2 H) 1,14 - 1,27 (m, 2
H) 1,97 - 2,18 (m, 1 H) 2,37 (d, J=3,01 Hz, 3 H) 6,33 (d, J=5,84 Hz, 1 H) 7,49 (br.
5., 2 H) 14,19 (br. s., 1H) MS (ES*), (M+H)* = 167,12 cho CoH11FN..

Chét trung gian VI a

6-cloro-4-etyl-3-floro-2-metylpyridin

F

X
Z
cl N

Chat trung gian VIa dugc didu ché tir 6-cloro-3-floro-2-metylpyridin (Matrix
Scientific) va axit propionic sir dyng quy trinh trong tu nhu diéu ché chét trung gian

Va. Hiéu suét: 50,5%.
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"HNMR (300 MHz, DMSO-ds) 6 ppm 1,18 (t, /=7,54 Hz, 3 H) 2,26 (d, J=1,13
Hz, 3 H) 2,63 - 2,81 (m, 2 H) 7,36 (d, J/~4,71 Hz, 1 H), MS (ES"), (M+H)* = 174,12
cho CsHoCIFN.

Chét trung gian VIb

N-(diphenylmetylen)-4-etyl-5-floro-6-metylpyridin-2-amin

Chét trung gian VIb duoc didu ché tir chét trung gian VIa st dung quy trinh
tuong ty nhu diéu ché chét trung gian Vb. Hiéu suit: 28%.

'HNMR (300 MHz, DMSO-ds) & ppm 1,18 (t, /~7,54 Hz, 3 H) 2,26 (d, J=1,13
Hz, 3 H) 2,63 - 2,81 (m, 2 H) 5,98 (d, /4,90 Hz, 1 H) 7,10 (dd, J=6,59, 2,83 Hz, 2
H) 7,28 - 7,37 (m, 3 H) 7,44 - 7,60 (m, 3 H) 7,62 - 7,71 (m, 2 H) MS (ES*), (M+H)*
=319,12 cho C21H19FN>.

Chét trung gian VI

4-etyl-5-floro-6-metylpyridin-2-amin hydroclorua

\

HN N

Chét trung gian VI dugc didu ché tir chét trung gian VIb st dung quy trinh
twong tw nhur diéu ché chét trung gian V. Hiéu suit: 94%.

'THNMR (300 MHz, DMSO-ds) 6 ppm 1,18 (t, J/=7,54 Hz, 3 H) 2,26 (d, J=1,13
Hz, 3 H) 2,63 - 2,81 (m, 2 H) 7,36 (d, J/<4,71 Hz, 1 H), MS (ES*), (M+H)* = 155,06
cho CsH11FNoa.
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Chét trung gian VIIa

6-cloro-4-xyclopropyl-2-metylnicotinonitrin

N

=z

cl

X
P
N

Chét trung gian VIla dugc didu ché tir 6-cloro-2-metylnicotino nitrin
(Manchester organics) va axit propionic sit dung quy trinh tuong tu nhu diéu ché chét

trung gian Va. Hiéu suit: 14%.
MS (ES*), M+H)* = 193,10 cho C10HoCIN>.

Chét trung gian VIIb

4-xyclopropyl-6-((diphenylmetylen)amino)-2-metylnicotinonitrin

Chét trung gian VIIb dugc didu ché tir chét trung gian VIla stt dung quy trinh
tuong ty nhu diéu ché chit trung gian Vb. Hiéu suit: 81%.

MS (ES™), (M+H)*" = 338,40 cho C23H19N3.

Chét trung gian VII

6-amino-4-xyclopropyl-2-metylnicotinonitrin hydroclorua

\

\

HN N
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Chét trung gian VII dugc didu ché tir chit trung gian VIIb st dung quy trinh
tuong tu nhur didu ché chit trung gian V. Hidu suét: 38,6%.

MS (ES*), (M+H)* = 174,14 cho C1oH1iN;.

Chit trung gian VIIIa

6-cloro-4-xyclobutyl-3-floro-2-metylpyridin

Chét trung gian VIIIa duoc didu ché tir 6-cloro-3 -floro-2-metylpyridin (Matrix
Scientific) va axit xyclobutanecacboxylic axit stt dung quy trinh twong ty nhu didu

ché chét trung gian Va. Hiéu suét: 21%.
MS (ES*), (M+H)* = 200 cho C1oHi11CIFN.

Chét trung gian VIIIb

4-xyclobutyl-N-(diphenylmetylen)-5-floro-6-metylpyridin-2-amin

\F
l
J

N/
Chét trung gian VIIIb dugc didu ché tir chit trung gian VIIIa st dung quy trinh

tuong tuw nhu diéu ché chét trung gian Vb. Hiéu suét: 40%.
MS (ES*), M+H)" =346 cho C23H21FNa.

Chét trung gian VIII

4-xyclobutyl-5-floro-6-metylpyridin-2-amin hydroclorua
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F

X
F
HN N

Chit trung gian VIII dugc diéu ché tir chit trung gian VIIIb str dung quy trinh
twong tw nhu diéu ché chét trung gian V. Hiéu sut: 88%.

'H NMR (300 MHz, DMSO-ds) 8 ppm 1,73 - 1,92 (m, 1H) 1,98 - 2,17 (m, 3
H) 2,21 - 2,33 (m, 2 H) 2,33 - 2,38 (m, 3 H) 3,58 - 3,75 (m, 1 H) 6,72 (d, J=5,65 Hz,
1 H) 7,74 (br. s., 1 H) MS (ES*), (M+H)" = 167,12 cho C1oH13FN,.

Chét trung gian [Xc

3,6-dicloro-2-metylpyridin

Cl

A

F

Cl N

Huyén phu 5-cloro-6-metylpyridin-2-amin (7,5 g, 52,60 mmol, Combi-
Blocks) trong DCM (200 ml) duoc bd sung ddng (II) clorua (9,19 g, 68,38 mmol) va
dugc khudy trong 10 phut, tert-butyl nitrit (12,50 ml, 105,20 mmol) dwgc bd sung va
hdn hop tiép tuc duge khudy 30 phut & nhiét do phong. Mau séc thay dbi sang mau
lam t6i. Phén {mg dugc gidm giat boi LCMS, LCMS cho biét phan tng hoan thanh,
Hdn hop phan tmg dugc rira bang nuéc, dung dich nuéc mudi, va 16p hitu co dugce
siy khé bing natri sunfat va duoc co dic trong chan khong dé thu dugc san phim thé.
San phim thd dwoc tinh sach bang sic ky cot st dung hdn hgp 5% etylaxetat:hexan
dé thu dugc 3,6-dicloro-2-metylpyridin (3,80 g, 44,6%) du6i dang chit 1éng mau

vang.
MS (ES*), M+H)* = 162,15 cho C¢HsCLN,

Chét trung gian IX a

3.6-dicloro-4-xyclopropyl-2-metylpyridin
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Cl

Cl

X
Z

Chét trung gian IXa dugc diéu ché tir chét trung gian IXc sir dung quy trinh
tuong tw nhu didu ché chit trung gian Va. Hiéu suét: 23%.

MS (ES*), (M+H)* = 202,24 cho CsHsCIN.

Chit trung gian IXb

5-cloro-4-xyclopropyl-N-(diphenylmetylen)-6-metylpyridin-2-amin

gﬁ
XN I Z
N N

Trong binh ciu 100 ml, 3,6-dicloro-4-xyclopropyl-2-metylpyridin (250 mg,

1,24 mmol), benzenmethanimin, alpha-phenyl- (0,228 ml, 1,36 mmol) va 9,9-
Dimetyl-4,5-bis(diphenylphosphino)xanthen (57,3 mg, 0,10 mmol) dugc ldy vao
toluen (6 ml) va hdn hop phin tmg dugc loai khi trong 5 phat. Tiép d6
Tris(dibenzyliden axeton) dipaladi (0) (45,3 mg, 0,05 mmol) va Natri tert-butoxit
(357 mg, 3,71 mmol) dugc bd sung. Tiép d6 hdn hgp phén tng dugc 1am néng &
110°C trong 3 gid duéi diéu kién nito. Phan tng dugc giam séat bdi LCMS va dugc
xéc dinh khéi lwong can thiét. San phdm phén tmg duge loc qua tAm xe-lit. Axit axetic
(40 pl, 2 eq) duge bd sung vao dich loc. Tiép dé6 dich loc dugc hép thu trén silica va
dugc sic ky voi etyl axetathexan dé thu dugc 5-cloro-4-xyclopropyl-N-

(diphenylmetylen)-6-metylpyridin-2-amin (300 mg, 69,9%) du6i dang chét rin.
MS (ES*), (M+H)* = 347,59 cho C2HoCIN}.

Chét trung gian IX

5-cloro-4-xyclopropyl-6-metylpyridin-2-amin hydroclorua
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Cl

I X
F

HoN N

Chét trung gian IX duge diéu ché tir chit trung gian IXb sir dung quy trinh
twong ty nhu didu ché chét trung gian V. Hidu suét: 48%.

MS (ES¥), (M+H)* = 183,45 cho CoH11CINy,

Chét trung gian Xa

(R)-tert-butyl 4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-yl)amino)-4-

((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-

cacboxylat

L

>k,)kO pe
(i

(R)-tert-butyl  4-(2-cloro-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-
5-y1)-2-metylpiperazin-1-cacboxylat (185 mg, 0,44 mmol, chét trung gian IVa) dugc
liy vao binh phén tng nhi¢t 50 ml va dugc hoa tan trong toluen (10 ml), 4-
xyclopropyl-5-floro-6-metylpyridin-2-amin hydroclorua (89 mg, 0,44 mmol, chét
trung gian V). 9,9-Dimetyl-4,5-bis(diphenylphosphino)xanthen (25,4 mg, 0,04
mmol), Tris(di benzylidenaxeton) dipaladi (0) (20,08 mg, 0,02 mmol) va natri tert-
butoxit (84 mg, 0,88 mmol) dugc bd sung vio va hdn hop dugc khudy hdi lvu &
120°C duéi diéu kién nito qua dém. Phan g dugc giam sat boéi LCMS va duge xac
dinh khdi lugng cin thiét. Hdn hop phén tng duogc lam lanh va duge pha lodng véi
metanol va dugc loc qua tm xe-lit. Dich loc dugc cb dic va dugce tinh sach bﬁng hé
théng CombiFlash sau HPLC diéu ché Gilson dé thu duge chét rin mau tréng tinh
khiét cia (R)-tert-butyl 4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-yl)amino)-4-

-46-



30114

((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-
cacboxylat (60,0 mg, 24,81%).

MS (ES*), (M+H)" = 552,37 cho CasH3sFNsOs.

Chét trung gian Xb

(R)-tert-butyl  4-(2-(( 4-xvclopropv1—5-ﬂoro—6-metv1pvridin-2-v1)amino)-4-

((1-etyl-5-metyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-

cacboxylat
D
N
1@

Chét nay dugc didu ché nhu didu ché chét trung gian Xa tir Chét trung gian
IVb & Chét trung gian V. Hiéu suit: 23,12%.

MS (ES*), M+H)" = 567,60 cho C29H40FNyO5.

Chét trung gian Xc

(R)-tert-butyl _ 4-(2-((4-xyclopropyl-5-floro-6-metylpyridin-2-y1)amino)-4-

((1-metyl-1H-1,2,3-triazol-4-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-

cacboxylat

o : N%"\ _
>|\o)ku/:\} NN/K/ "

N. \N

LA
N/ 'NH

Chét nay dugc didu ché nhu didu ché chit trung gian Xa tir chét trung gian IVd
va chét trung gian V. Hiéu sudt: 45,5%.
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MS (ES*), (M+H)* = 539,44 cho Ca6H35sFN1002.

Chit trung gian Xd

(R)-tert-butyl 4-(2-((5-cloro-4-xyclopropyl-6-metylpyridin-2-y1)amino)-4-

((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-
cacboxylat

Chét nay dugc didu ché nhu diéu ché chét trung gian Xa tir chit trung gian Iva

va chit trung gian IX. Hiéu suét: 44,6%.
MS (ES*), (M+H)* = 569,39for C2sH33CIN9O5.

Chét trung gian Xe

(R)-tert-butyl 4-(2-((5-cyano-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-

((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-
cacboxylat

/

i~

$

N NH

>_

/ IN
X

Chét nay duoc didu ché nhu didu ché chét trung gian Xa tir chit trung gian IVa

va chit trung gian VII. Hiéu suét: 35,5%.

MS (ES*), M+H)* = 559,35 cho Ca9H3gN1005.
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Chét trung gian Xf

(R)-tert-butyl 4-(4-((1.5-dimetyl-1H-pyrazol-3-yl)amino)-2-((4-etyl-5-floro-

6-metylpyridin-2-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat

HAL o

L

N NH

Z

A

F

Chét nay duoc didu ché nhu didu ché chit trung gian Xa tir cht trung gian IVa

* va chit trung gian VI. Hiéu suét: 57,9%.
MS (ES*), (M+H)* = 540,21 cho C27H33FNyO5.

Chét trung gian Xg

(S)-tert-butyl 4-(4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)-2-(( 4-etv1-5-ﬂofo-

6-metylpyridin-2-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1-cacboxylat

SO
é"fj

Chét nay dugc diéu ché nhu didu ché chét trung gian Xa tir cht trung gian IVe

va chit trung gian VI. Hidu sut: 57,9%.
MS (ES*), (M-+H)" = 540,21 cho Ca7HsgFNsOs.

Chét trung gian Xh
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(R)-tert-butyl 4-(2-(( 4-xyclobutyl-5-floro-6-metylpyridin-2-y1)amino)-4-

((1.5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-

cacboxylat (72,0 mg, 25,6%),

L

N
D/é\
N
1]

Chét nay dugc didu ché nhu didu ché chét trung gian Xa tir chit trung gian IVa

AAL 2
I

va chit trung gian VIII. Hiéu sut: 25,6%.
MS (ES), M+H)* = 566,33 cho C29H40FNsOs.

Chét trung gian Xi

(R)-tert-butyl  4-(2-( (5-cloro-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-

((2-metyl-2H-1.2,3-triazol-4-yl)amino)pyrimidin-5-y1)-2-metylpiperazin-1-
cacboxylat

N

><°)LN ) f .

Chét nay dugc didu ché nhu didu ché chét trung gian Xa tir chit trung gian IVc

va chét trung gian IX. Hiéu suét: 46,0%.
MS (ES"), (M+H)" = 555,26 cho CasH35CIN1905.

Chét trung gian Xj
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(R)-tert-butyl 4-(2-((5 -cloro-4-xyclopropyl-6-metylpyridin-2-yl)amino)-4-

((1-metyl-1H-1.2,3-triazol-4-y1)amino)pyrimidin-5-y1)-2-metylpiperazin-1-
cacboxylat

Chét nay duogc didu ché nhu didu ché chét trung gian Xa tir chét trung gian IVd
va chit trung gian IX. Hiéu suét: 14,75%.

MS (ES*), (M+H)* = 555,26 cho CasH35CIN100,.
Chét trung gian Xk

(R)-tert-butyl 4-(2-((3-xyclopropyl-4-floro-5-metylphenyl)amino)-4-((2-
metyl-2H-1,2,3-triazol-4-yl)amino)pyrimidin-5-yl)-2-metylpiperazin-1 -cacboxylat

- —N
S -
0 N/ﬁ HN N
N

L

N NH

Chét nay dugc didu ché nhu didu ché chit trung gian Xa tir chét trung gian IVc

va chét trung gian V. Hiéu suét:_58,3%.
MS (ES*), M+H)* = 539,29 cho CasH35FN1005.
M3u 1

N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1-metyl-1H-1,2.3-

triazol-4-y1)-5-(4-metylpiperazin-1-yl)pyrimidin-2.4-diamin
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N=N

T\

\N HN/K/
ONIA\N
I P

N—L
NH
B
F
|

Chét nay dugc didu ché nhu didu ché chét trung gian Xa tir chat trung gian IVf

>_

va chit trung gian V. Hiéu suét: 21,28%.

'H NMR (300 MHz, DMSO-d6) & ppm 0,70 - 0,82 (m, 2H) 1,04 - 1,15 (m, 2
H) 1,99 - 2,14 (m, 1H) 2,26 (s, 3H) 2,36 (d, J=3,01 Hz, 3 H) 2,87 (t, J=4,43 Hz, 4 H)
4,05 (s, 3 H) 6,55 (s, 1 H) 7,85 (d, J=5,09 Hz, 1 H) 8,07 (s, 1H) 8,51 (s, 1 H) 8,94 (s,
1 H) 9,62 (s, 1 H), MS (ES*), (M+H)* = 439 cho C1Hz7FNio.

Mau 2

(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1.,5-dimetyl-1H-

pyrazol-3-yl)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydroclorua

Trong binh ciu 50 ml, (R)-tert-butyl  4-(2-((4-xyclopropyl-5-floro-6-
metylpyridin-2-yl)amino)-4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)pyrimidin-5-y1)-
2-metylpiperazin-1-cacboxylat (55 mg, 0,10 mmol, chit trung gian Xa) dugc 14y vao
dung dich 1,4-dioxan (10 ml) khong mau. HC1 4N trong Dioxan (4 ml, 16,00 mmol)
dugc bo sung tir tir & nhiét d6 phong. Hdn hop phan tmg duwgc khudy & nhiét d6 phong
trong 2 gid, phan tng hoan thanh dugc x4c dinh bing LCMS. San phdm phan ung

dugc co déc va duge tan thanh bot v6i axetonitrin dé thu duge chit rén mau trang cua
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(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1,5 -dimetyl-1H-pyrazol-
3-yl)-5-(3-metylpiperazin-1-yl)pyrimidin-2,4-diamin (40,0 mg, 76%).

'H NMR (300 MHz, DMSO-dé) 8 ppm 0,73 - 0,82 (m, 2 H) 1,15 - 1,22 (m, 2
H) 1,29 (d,J=6,22 Hz, 3 H) 2,13 (t, J=4,71 Hz, 1 H) 2,31 (s, 3 H) 2,54 (d, J=3,20 Hz,
3 H) 2,76 - 2,89 (m, 1 H) 2,95 - 3,18 (m, 3 H) 3,25 - 3,38 (m, 1 H) 3,42 (br. 5., 1 H)
3,56 - 3,80 (m, 4 H) 6,64 - 6,89 (m, 2 H) 8,12 (s, 1 H) 9,38 (br.s., 1 H)9,81 (br.s., 1
H) 10,29 (s, 1 H) 11,39 (br. 5., 1 H) 13,93 (br. s., 1 H) MS (ES*), (M+H)* = 452,27
cho Cz3H30FNo.

Miu 3

(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1-etyl-5 -metyl-1H-

pyrazol-3-yl)-5-(3-metylpiperazin-1-y])pyrimidin-2,4-diamin dihydroclorua

Chét ndy dugc didu ché nhu diéu ché mAu 2 tir chit trung gian Xb. Hiéu sut:
96%.

'"H NMR (300 MHz, DMSO-ds) & ppm 0,67 - 0,84 (m, 2 H) 1,12 - 1,21 (m, 2
H) 1,22 - 1,36 (m, 6 H) 2,09 - 2,18 (m, 1 H) 2,32 (s, 3 H) 2,53 (d, J=3,20 Hz, 3 H)
2,76 - 2,86 (m, 1 H) 3,00 (d, J=5,09 Hz, 1 H) 3,05 - 3,19 (m, 2 H) 3,24 - 3,52 (m, 2
H) 3,66 (br. s., 1 H) 4,05 (q, J=7,03 Hz, 2 H) 6,68 (br. 5., 1 H) 6,76 (br. s., 1 H) 8,09
(s, 1H) 9,16 (br. s., 1 H) 9,58 (br. s., 1 H) 10,31 (br. 5., 1 H) 11,31 (br. s., 1 H) 13,90
(br. s., 1 H), MS (ES*), (M+H)* = 466,29 cho Ca4HzFNG.

Miu 4

(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1-metyl-1H-1,2.3-

triazol-4-y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydroclorua
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Chét nay dugc didu ché nhu diu ché mu 2 tir chit trung gian Xc. Hiéu suét:

92%.

'HNMR (300 MHz, DMSO-ds) 8 ppm 13,61-14,09 (m, 1H), 12,20 (br. s., 1H),
10,97 (s, 1H), 9,65 (br. s., 1H), 8,91-9,29 (m, 2H), 8,13 (s, 1H), 6,97 (d, J=4,90 Hz,
1H), 3,67 (br. s., 1H), 3,27-3,56 (m, 3H), 2,98-3,27 (m, 3H), 2,68-2,94 (m, 1H), 2,03-
2,28 (m, 2H), 1,07-1,38 (m, 6H), 0,69-0,84 (m, 2H), MS (ES+), (M+H)+ = 439,37
cho C21H27FNo.

Mau 5

(R)-N2-(5-cloro-4-xyclopropyl-6-metylpyridin-2-y1)-N4-(1,5-dimetyl-1H-

pyrazol-3-yl)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydroclorua

Chét nay dugc didu ché nhu didu ché mAu 2 tir chit trung gian Xd. Hiéu suit:

92%.

'H NMR (300 MHz, DMSO-d¢) 8 9,39 (s, 1H), 8,05 (s, 1H), 7,92-8,01 (m,
1H), 7,77 (s, 1H), 6,87 (s, 1H), 3,63 (s, 3H), 3,36-3,42 (m, 1H), 2,63-3,00 (m, 7H),
2,04-2,40 (m, 7H), 0,91-1,18 (m, 8H), 0,56-0,78 (m, 2H),MS (ES*), (M+H)" =
468,40 cho Ca3H30CING.

Mau 6
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(R)-4-xyclopropyl-6-((4-((1,5-dimetyl-1H-pyrazol-3-yl)amino)-5-(3-

metylpiperazin-1-yl)pyrimidin-2-yl)amino)-2-metylnicotinonitrin dihydroclorua

Chét ndy dugc didu ché nhur didu ché mAu 2 tir chét trung gian Xe. Hiéu suit:
91%.

'HNMR (300 MHz, DMSO-d6) 8 ppm 1,19 (t, J=7,54 Hz, 3 H) 1,28 (d, J=6,22
Hz, 3 H) 2,31 (s, 3 H) 2,54 (d, J/=3,01 Hz, 3 H) 2,68 (d, J=7,54 Hz, 2 H) 2,77 - 2,87
(m, 1 H) 3,12 (br. 5., 2 H) 3,27 - 3,39 (m, 1 H) 3,44 (br. 5., 1 H) 3,64 (br. 5., 1 H) 3,73
(s,3H) 6,72 (s, 1 H) 7,17 (d, J=4,52 Hz, 1 H) 8,12 (s, 1 H) 9,28 (br. s., 1 H) 9,71 (br.
s., 1H) 10,27 (s, 1 H) 11,48 (s, 1 H) MS (ES*), (M+H)* = 459,26 cho C24H3oNo.

Mau 7

(R)-N4-(1,5-dimetyl-1H-pyrazol-3-y1)-N2-(4-etyl-5-floro-6-metylpyridin-2-

y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydroclorua

Chét nay dugc didu ché nhw didu ché mu 2 tir chét trung gian Xf. Hiéu suit:
75%.

'H NMR (300 MHz, DMSO-ds) & ppm 1,15 - 1,24 (m, 3 H) 1,29 (d, J=6,03
Hz, 3 H) 2,31 (s, 3 H) 2,54 (d, J=3,01 Hz, 3 H) 2,67 (q, J=7,66 Hz, 2 H) 2,85 (d,
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J=11,49 Hz, 1 H) 2,96 - 3,22 (m, 3 H) 3,24 - 3,54 (m, 4 H) 3,60 - 3,76 (m, 4 H) 6,74
(s, 1H) 7,18 (d, /=4,33 Hz, 1 H) 8,13 (s, 1 H) 9,40 (br. s., 1 H) 9,82 (br. s., 1 H) 10,28
(s, 1 H) 11,52 (br. s., 1 H) MS (ES*), (M+H)* = 440,28 cho C2,H3oFNG.

MAu 8

(R)-N4-(1,5-dimetyl-1H-pyrazol-3-y1)-N2-(4-etyl-5-floro-6-metylpyridin-2-
y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydroclorua

Chét nay duoc didu ché nhu diéu ché mAu 2 tir chét trung gian Xg. Hiéu suét:
75%.

'H NMR (300 MHz, DMSO-ds) & ppm 1,15 - 1,24 (m, 3 H) 1,29 (d, J=6,03
Hz, 3 H) 2,31 (s, 3 H) 2,54 (d, J=3,01 Hz, 3 H) 2,67 (q, J=7,66 Hz, 2 H) 2,85 (d,
J=11,49 Hz, 1 H) 2,96 - 3,22 (m, 3 H) 3,24 - 3,54 (m, 4 H) 3,60 - 3,76 (m, 4 H) 6,74
(s, 1H) 7,18 (d, J=4,33 Hz, 1 H) 8,13 (s, 1 H) 9,40 (br. 5., 1 H) 9,82 (br. 5., 1 H) 10,28
(s, 1 H) 11,52 (br. s., 1 H) MS (ES"), (M+H)* = 440,28 cho Ca,H3oFN.

Miu 9

(R)-N2-(4-xyclobutyl-5-floro-6-metylpyridin-2-y1)-N4-(1,5-dimetyl-1H-

pyrazol-3-y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2,4-diamin dihydroclorua
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Chét niy dugc didu ché nhu diéu ché mAu 2 tir chit trung gian Xh. Hiéu suét:
99%.

'H NMR (300 MHz, DMSO-ds) 6 ppm 1,29 (d, J=6,40 Hz, 3 H) 1,77 - 1,95
(m, 1 H) 2,08 - 2,19 (m, 3 H) 2,24 - 2,44 (m, 5 H) 2,51 - 2,55 (m, 3 H) 2,78 - 2,93
(m,1 H) 2,98 - 3,19 (m, 3 H) 3,31 (br. s., 1 H) 3,40 (d, /=10,74 Hz, 1 H) 3,57 - 3,80
(m, 5 H) 6,78 (s, 1H) 7,22 (d, J=4,71 Hz,1 H) 8,14 (s, 1 H) 9,47 (d, J=9,23 Hz, 1 H)
9,92 (d, J=8,85 Hz, 1 H) 10,31 (s, 1 H) 11,57 (s, 1 H) 13,96 (br. s., 1 H), MS (ES"),
(M+H)" =466 cho C24H3,FNo.

Mau 10

(R)-N2-(5-cloro-4-xyclopropyl-6-metylpyridin-2-y1)-N4-(2-metyl-2H-1,2.3-

triazol-4-y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2.4-diamin dihydoclorua

= /N
L -
" ~

U&

Chét nay dugc diéu ché nhu didu ché miu 2 tir chét trung gian Xi. Hiéu suit:

99%.

'HNMR (300 MHz, DMSO-ds) § 0,63-0,88 (m, 2H) 1,14-1,37 (m, 6H), 2,19-
2,34 (m, 1H), 2,68 (s, 4H), 2,83 (t, /=11,30 Hz, 1H), 2,95-3,25 (m, 4H), 3,29-3,59
(m, 3H), 4,17 (s, 4H), 6,82 (s, 1H), 8,21 (s, 1H), 8,46-8,63 (m, 1H), 9,33 (br. s., 1H),
9,81 (br. s., 1H), 10,90 (br. s., 1H), 11,73 (br. 5., 1H), MS (ES*), (M-+H)* = 455 cho
C21H27CINjo.

Mau 11

(R)-N2-(5-cloro-4-xyclopropyl-6-metylpyridin-2-y1)-N4-(1-metyl-1H-1,2.3-

triazol-4-y1)-5-(3-metylpiperazin-1-yl)pyrimidin-2,4-diamin dihydroclorua
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Chét nay dugc diéu ché nhur diéu ché mau 2 tir chit trung gian Xj. Hiéu suét:

79%.

'H NMR (300 MHz, DMSO-ds) § 12,25 (br. s., 1H), 10,98 (br. 5., 1H), 9,62
(br. s., 1H), 9,14 (br. s., 2H), 8,16 (s, 1H), 7,02 (br. 5., 1H), 4,13 (s, 4H), 3,38 (s,
5H), 2,97-3,29 (m, 4H), 2,61-2,93 (m, 6H), 2,27 (br. s., 2H), 1,06-1,40 (m, 7H),
0,77 (br. ., 3H) MS (ES*), (M+H)* = 455 cho C21H/CINio.

Mau 12

(R)-N2-(5-Floro-4-xyclopropyl-6-metylpyridin-2-y1)-N4-(2-metyl-2H-1,2.3-

triazol-4-y1)-5-(3-metylpiperazin-1-yD)pyrimidin-2.4-diamin dihydoclorua

A

/N
~v
N NH
=4
X
F

\
N——0

N

|

Chét nay dugc didu ché nhu didu ché mAu 2 tir chit trung gian Xk. Hiéu suit:
92%.

MS (ES"), (M+H)* = 438,36 cho C22H2sFNo.

Miu 13
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(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1,5-dimetyl-1H-

pyrazol-3-y1)-5-(3.4-dimetylpiperazin-1-yl)pyrimidin-2.4-diamin

Trong binh ciu 50 ml, (R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-yl)-
N4-(1,5-dimetyl-1H-pyrazol-3-y1)-5-(3-metylpiperazin- 1-yl)pyrimidin-2,4-diamin
hydroclorua (190 mg, 0,42 mmol, miu 2) dugc ldy vao DCM (2 ml) détaora huyén
phd mau vang. N,N-Diisopropyletylamin (bazo Hunig) (0,184 ml, 1,05 mmol) dugc
thém vao va huyén phu trong tré lai. Sau 10 phut, hdn hop chuyén thanh huyén phu
mau tréng. Sau 10 phit nita, hdn hop dugc c6 dén kho. Can thu duogc duoc hoa tan
trong etanol (tuyét ddi, 99,5%) (3 ml) va formandehit (0,042 ml, 0,63 mmol) dugc bd
sung va hdn hop dugc khudy trong 10 phut. Huyén phit mau trang tir tir trong thanh
dung dich mau vang. Dung dich xyanoborohydrua trong (26,4 mg, 0,42 mmol) dugc
b6 sung vao mot phén dé thu dugc huyén phit mau tring. Sau 30 phut LCMS cho thiy
phan tmg hoan thanh. Hn hop phan img dwogc cd dic va san phim thé duoc tinh sach
qua HPLC pha ddo clia Gilson @ thu dugc chét rén tinh khiét cia (R)-N2-(4-
xyclopropyl-5-floro-6-metylpyridin-2-y1)-N4-(1,5-dimetyl-1H-pyrazol-3-y1)-5-(3,4-
dimetylpiperazin-1-yl)pyrimidin-2,4-diamin (80 mg, 40,8%).

'H NMR (300 MHz, DMSO-ds) & ppm 0,67 - 0,78 (m, 2 H) 1,00 (d, J=6,22
Hz, 3 H) 1,02 - 1,08 (m, 2 H) 1,96 - 2,10 (m, 1 H) 2,23 (s, 7 H) 2,30 - 2,38 (m, 4 H)
2,73 -2,96 (m, 4 H) 3,33 (s, 3 H) 6,83 (s, 1 H) 7,67 (d, J=5,09 Hz, 1 H) 8,00 (s, 1 H)
8,03 (s, 1 H) 9,26 (s,1 H) MS (ES*), (M+H)* = 466,45 cho C21H3,FNG.

Mau 14

(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-5-(3.4-
dimetylpiperazin-1-y1)-N4-(1-metyl-1H-1,2.3-triazol-4-y1)pyrimidin-2.4-diamin
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Chét nay dugc diéu ché nhu didu ché miu 13 tir miu 4. Hiéu suét: 12%.

'H NMR (300 MHz, DMSO-ds) & ppm 0,71 - 0,81 (m, 2 H) 0,81 - 0,90 (m, 1
H) 1,01 (d, J=6,03 Hz, 3 H) 1,05 - 1,16 (m, 2 H) 1,20 - 1,32 (m, 2 H) 1,99 - 2,13 (m,
1 H) 2,24 (s, 3 H) 2,36 (d, J=3,01 Hz, 4 H) 2,69 - 2,98 (m, 5 H) 2,69 - 2,98 (m, 5 H)
4,05 (s, 3 H) 7,76 - 7,94 (m, 1 H) 8,05 (s, 1 H) 8,40 - 8,60 (m, 1 H) 8,92 (s, 1 H) 9,47
-9,71 (m, 1 H), MS (ES*), (M+H)* = 453,25 cho C2Hz9FNio.

Mau 15

(R)-N2-(4-xyclopropyl-5-floro-6-metylpyridin-2-y1)-5-(3.4-
dimetylpiperazin-1-yl)-N4-(2-metyl-2H-1,2.3-triazol-4-yl)pyrimidin-2,4-diamin

Chét nay dugc didu ché nhu didu ché mAu 13 tir mAu 11. Hiéu suét: 28%.

'H NMR (300 MHz, DMSO-d6) 5 ppm 2,28 (s, 3 H) 3,78 - 4,09 (m, 5 H) 5,76
(s, 2H) 5,97 - 6,51 (m, 1 H) 7,36 (t, /~7,82 Hz, 1 H) 7,71 (d, J=7,91 Hz, 1 H) 7,91
(d, 7,54 Hz, 1 H) 8,41 (s, 1 H) 8,57 (s, 1 H) 10,05 (t, J=6,12 Hz, 1 H), MS (ES"),
(M+H)* = 453,34 cho C22H9F Ny,
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Ma3u 16: Hoat tinh sinh hoc

Céc hop chét cia cong thirc (I) duge chi y do hiéu lyc khang sbt rét tiém nang
clia chiing. Kha ning cla cac hop chét theo sang ché duge md ta & day, dé dat dugc
hiéu qua khang sbt rét c6 thé duge duge danh gia vé kha nang cia chiing trong trc ché
su sinh trudng cla cic loai Plasmodium nhu P. falciparum bang cach st dung xét

nghiém dua trén quy trinh sau day.

Hon nita, céc hop chit chéng sbt rét theo sang ché (mAu 2 va 13) da dugc thir
nghiém chéng lai P. Jalciparum va P. vivax dong phan 14p, cling véi ba chit chéng
st rét dbi chimg nhu duge mo ta trong quy trinh duéi ddy. Dit liéu hoat tinh duoc

trinh bay trén bang 1.

Bang 1
) Plasmodium dong phén 14p
Hop chat
P. falciparum 1Cso nM P. vivax ICso nM

Cloroquin 60,8 40,2
Piperaquin 16,9 5,9
Artesunat 15,1 4,79
Méu 13 74,6 85,6
Méu 2 63,6 81,0

(ICs0: ndng db trc ché 50%)

Dt li€u trén cho théy trén thye té cac hop chét theo sang ché c6 hoat tinh dac

hi€u twong ddi vai sot rét falciparum va vivax.

Do hoat tinh khdng plasmodia trong dng nghiém (in vitro)

Céc mau kiém tra da dugc kiém tra 13p lai hai 14n & hai truong hop riéng biét
khéang lai ching NF54 (MRA-1000, MR4, ATCC, Manassas, Virginia) min cam

cloroquin va ching K1 khang cloroquin thuc P. falciparum. Phuong phép cai bién
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clia Trager va Jensen da dugc st dung dé duy tri nudi cdy lién tuc trong ng nghiém
giai doan trong mau vé tinh cia P. falciparum (Trageret va cong su, 1976, Science,
193, 673- 675). Dénh gié dinh luong hoat tinh khang plasmodium trong 6ng nghiém
dugc x4c dinh bing cach sir dung phuong phap SYBR I nhu d& dugc mb ta (Johnson
va cong su, 2007, Antimicrob, Agents Chemother., 51, 1926—1933).

Phén trim Grc ché so véi dbi chirmg khong dung thudc da dugc vé bidu dd dya
vao logarit néng d6 thudc. DPudng cong tc ché sinh trudng duge ké theo diém hdi
quy phi tuyén tinh sir dung cong thirc d4p tng liéu sigma (d0 déc bién) @& thu dugc
dudng cong dap img ndng d¢. Gi trj ICso ciia hop chit dwgc x4c dinh 1a ndng d6 thip
nhit ma su trc ché 50% dugc quan sat. Cloroqui diphotphat (CQ) (Sigma), artesunat
(Sigma), va pyrimethamin da dugc st dung 1am thudc tham khao trong tit ca céc thi

nghiém.

Céc hop chét cia cong thirc (I) theo sang ché da dugc danh gia trong kiém tra
hoat tinh khéng sét rét d& xdc dinh hoat tinh trc ché ciia chiing chéng lai Plasmodium

Jfalciparum (ca ching NF54 va ching K1) va két qua dugc trinh bay trén bang 2 sau

day:
Béang 2
Méiu P. falciparum ICsog_NF54(nM) | P. falciparum ICsy KI(nM)

1 15 24
9 14 19
3 17 14
4 33 51
5 23 48
6 31 45
7 27 45
3 35 44
9 25 48
10 13 19
11 30 50
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12 39 82

13 9 15

14 33 69

15 17 37
Cloroquinin 11 >150
Pyrimethamin 64 7900

Hiéu qua trong co thé (in vivo) & md hinh bénh sbt rét trén chudt

Hiéu qua trong co thé khang lai giai doan trong mau da dugc do trén chudt bi
nhiém Plasmodium berghei sau bén (mdi ngay mot 14n) ngay k& tir ngay dung thudc
qua dudng ubng. Quy trinh chi tiét cho thit nghiém trc ché bén ngay duge mo ta trong
Fidock va cong su, 2004, Nature Reviews Drug Discovery (3), p 509. Phan trim trc

ché sinh trudng cua ki sinh tring trong mau chudt dugc trinh bay trén bang 3 dudi

day.

Bang 3

Hop chét Liéu (mg/kg) % trc ché
3 6
Mau 7 10 28
30 100
10 60
Mau 10 15 75
30 100
3 0
Miu 13 10 42
30 100

Hoat tinh ngoai co thé cia MAu 2 va miu 13 chéng lai P. falciparum va P.

vivax dong phan 14p khang thudc
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Cac thube chéng sbt rét tiéu chudn cloroquin (CQ), amodiaquin (AQ),
piperaquin (PIP), mefloquin (MFQ), va artesunat (AS), vac cac hop chét theo sang
ché da duoc chuin bj dudi dang dung dich géc 1 mg/ml trong H2O hodc dimetyl
sunfoxit (DMSO) theo huéng dan clia nha san xuét. Dia thubc duge dinh lidu sin
bang cach pha loding hop chét trong metanol 50% sau d6 dugc dong kho va duoc bao

quéan & 4°C.

Plasmodium phén 14p dugc thu thip tir cdc bénh nhén di kham bénh sét rét &
Timika (Papua, Indonesia), m¢t khu vyc dic hitu clia cic chiing da khang cia P. vivax
va P. falciparum. Bénh nhan c6 triéu chimg sét rét dugc gi6i thiéu dén co s& ngoai
trd dugc tuyén chon vio nghién ciru néu nhim don 1& véi P. Jalciparum hoic P.
vivax, v6i s luong ki sinh tring khoang 2.000-8.000/p1, va phin 16n (>80%) ki sinh
tring & giai doan chu ky phét trién. Mau tinh mach (5 ml) duge thu thap bang cach
chinh tinh mach va sau khi loai bé t& bao bach ciu vat chu bing céch sir dung gidy
loc xenluloza (Sigma-Aldrich, Australia), déng g6i cac té bao hdng ciu nhiém (iRCB)

dé str dung cho xét nghiém tinh man cidm ngoai co thé.

Su mén cdm thudc ciia P. vivax va P. Jfalciparum phan 14p da dugce do bang
cach st dung quy trinh cai bién tir vi xét nghiém cua td chirc y té thé giéi (WHO) nhu
di dugc moé td (Marfurt va cong suw, 2011, Antimicrob Agents Chemother,
55(9):4461).200 pl hdn hgp mdi truong mau (BMM) 2% haematocrit (Hct: dung tich
héng cdu), bao gbm moi truong RPMI 1640 thém 10% huyét thanh ngudi AB+ (P.
Jalciparum) hogc méi trudng 5A McCoy thém 20% huyét thanh ngudi AB+ (P. vivax)
da dugc bd sung vao mdi giéng clia dia thudc liéu chudn bi truée chira 11 diy ndng
do (pha long 2 13n) cta chét khang sdt rét (ndng do i da dugc dé trong ngoic) CQ
(2,992 nM), AQ (158 nM), PIP (1,029 nM), MFQ (338 nM), AS (49 nM), hop chét
theo sang ché (2,146 nM). Binh nén da dugc sir dung d& 1am trudng thanh ki sinh
tring ¢ 37,0°C trong 35-56 gio. Viéc u duge dimg lai khi >40% ki sinh tring giai
doan chu ky dat dén giai doan liét sinh trudng thanh trong giéng ddi chimg khong cé

thubc.

Mang mau day dugc tao ra & mbi giéng dugc nhudm béng dung dich Giemsa

5% trong 30 phut va dugc quan sat dudi kinh hién vi. S6 thé liét sinh trén 200 ki sinh
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tring giai doan v tinh dugc xac dinh ddi véi mdi néng d6 thubc va dugc tidu chun
héa vé6i giéng dbi ching. Dit lidu dép tng liéu dugc phén tich bang cach st dung
phan tich hdi quy phi tuyén (WinNonLn 4,1, Pharsight Corporation) va gia trj ICso
duoc suy ra bing cach sir dung mo hinh Emax sigmoid trc ché. Dix liéu ICso ngoai co
thé chi dugc sir dung tir duong cong dugc dy doan & noi Emax va Eo ndm trong 15%
cta 100 va 1 tuong tmg. Chit luong dia thuéc dugc dam bao bang cach chay khao
nghiém 1am trudng thanh thé liét sinh (hai thi nghiém doc 1ap) véi ching K1 khang

cloroqui va ching FC27 mén cam cloroquin.

Pbi véi doc truot hién vi QC, hai thubc trén mai chung phén 18p dugc chon
ngiu nhién dugc doc boi ngudi doc kinh hién vi thir hai. Néu dit liéu th6 dugc suy ra
béi hai ngudi doc kinh hién vi d3n dén su thay dbi dang ké trong danh gia ICso ctia
thubc duogc chon, thi toan bd khao nghiém (tic 1a toan bd thuée tiéu chuin va hop
chét thi nghiém) dugc doc lai bdi ngudi doc thir hai va két qua dugce so sanh. Néu cin
thiét, két qua chénh 1&éch duoc khic phuc bﬁng cach doc 14n thir ba béi chuyén gia
doc kinh hién vi.

Khéo nghiém su &n dinh chuyén héa (chudt/té bao gan nguoi Clint)

Kha ning tn tai ciia cac té bao gan dit trir lanh dugc x4c dinh bing cach st
dung xanh trupan va nf‘)ng d6 té bao duge didu chinh dén 10%/ml véi dém Leibovitz
L-15, 1 uM hop chét (trong Axetonitrin; 0,01% DMSO) dugc 1 v6i 500 pl té bao gan
(1 tridu t& bao mdi ml) trong dia NUNC. Phan g dugc dung lai & céc thoi diém
khéc nhau (0, 5, 15, 30, 60, 90 va 120 phat) bang cach bd sung 3 14n thé tich cta
axetonitrin w6p lanh vao 100 pl hdn hgp phan tng va duge ly tdm & 4°C trong 15
phut. Dich ndi dugc phan tich bng cach sir dung LC-MS/MS déi véi s duy giam co
chat.

Xac dinh mau: ty 18 huyét twong (BP)

Pia 1 va mau/huyét twong ché duge 1am nong so bo & 37°C trong 10 phut, 2
pl dung dich thi nghiém ciia mdi hop chét dugc thém vao 398 ul huyét trong hodc
méu ch6 chuin dé dat duoc ndng 46 cudi cing 10 pM. Pia duoc @ lic & 37°C trong

30 phut. Sau khi tu, mau méu dugc ly tAm trong 10 phit & 4.000 vong/phut (rpm)
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(37°C) va céc mau huyét thanh dugc luu trix & 37°C. Mot lugng nhé (100 pl) huyét
twong dugc tich ra tir toan bd miu mau da ly tim va miu huyét trong chudn duge
chuyén dén dia 96 giéng, 400 pl axetonitrin lanh dugc bd sung vao protein két tia va
gidi phéng hop chit. Sau khi tron xody trong 10 phut, dia dugc ly tdm trong 30 phat
& 4000 rpm, 250 pl dich ndi duoc chuyén sang dia 96 giéng méi va lai dugc ly tdm &
4000 rpm trong 30 phit. 100 ul dich ndi dwgc sir dung cho phan tich bing LC-
MS/MS.

Khéo nghiém lién két protein huyét twong

Su lién két protein dwgc do bang cach sir dung k¥ thuét thAm tach can béng.
Hop chit duge bd sung vao huyét twong 10% dé c6 ndng do 20 pM va duge thim
tach v6i dém déng treong trong 18 gior & 37°C. Huyét twong va dung dich dém duoc
phan tich bing cach st dung sic ky 16ng khéi phd tia cuc tim (LCUVMS) thong
thuong va hing s lién két biéu kién thtr nhit cho hop chét duoc suy ra. Hing sb lién

két sau d6 dugc sir dung dé x4c dinh % tu do trong 100% huyét trong.

Du doén thoéng sb duoc dong hoc (PK) & ngudi

M3u d3 khudy trén giéng dugc sir dung cho viéc du doan thong sé dugc dong
hoc & ngudi sir dung té bao gan ngudi Clint va mot phan tu do (fu) trong huyét tuong
ngudi. Luu lwong mau gan, khdi lwong gan, té bio gan va con duong miu trong quan
trong Ong nghiém trong co thé/ngoai suy (IVIVC/E) (Smith va cong su,
Pharmacokinetics and Metabolism in Drug Design, Methods va Principles in
Medicinal Chemistry Volume 13, 2004, Wiley-VCH, Weinheim, Germany) duogc st

dung cho dyu doan.

Nghién ctru dugc ddong hoc

Tét ca c4c nghién ctru trong co thé déu da dugc sy chdp thuan ciia iy ban dao
dirc dong vat. Nghién ciru duge dong hoc duge tién hanh sau khi tiém nhanh lidu
thube IV (IVPK) hoic sir dung qua dudng ubng (POPK) hop chét duge x4c dinh &
chugt Wistar dugc hoic ché Beagle duc. Pi v6i IVPK & chudt, miu 7 va mau 10

dugc sir dung duéi dang dung dich trong DMA 20%, mubi dém photphat 80%, va
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mau 13 dugc st dung du6i dang dung dich NMP 10% v/v, DMA 20% v/v trong nudc
mudi. Déi véi POPK, mAu 7, mAu 10 dugc sir dung duéi dang duéi dang huyén phu
trong DMA 20%, mudi dém photphat 80% va mau 13 dugc sir dung duéi dang huyén
phu trong HPMC 0,5%, va Tween 80 0,1% qua dudng miéng. MAu 13 dugc sir dung
¢ ch6 dudi dang dung dich trong etanol 10%, PEG 400 30%, nuéc mudi sinh Iy 60%
6i v6i IVPK va dudi dang huyén phi trong HPMC 0,5%, Tween 80 0,1% dbi véi
POPK. Liéu sir dung PK cho chuét va cho ché 13 0,5 mg/kg d6i véi mau 7 va miu 10
hodc 2 mg/kg d6i v6i mau 13 (IVPK). Lidu 5 mg/kg cho mAu 7 va mAu 10 duoc sir
dung trong subt nghién ctru POPK. Liéu 10 mg/kg dugc st dung cho miu 13 trong
sudt nghién ctru POPK. MAu mau dugc thu thap & 8-13 thoi didm (0, 0,0833, 0,25,
0,283, 0,333, 0,417, 0,75, 1,25, 3,25, 6,25, 12,25, 24,25 gid d6i v6i IVPK & ché; 0,
0,25,0,5,1, 1,5, 2,3, 4, 8, 12, 24, 32, 48 gid d6i véi POPK & chudt; 0,083, 0,25, 0.5,

' 1,2,4,7, 24 givr d6i v6i IVPK & chudt; 0,25, 1,3, 6, 12, 24, 36, 48 gidr déi v6i POPK

& chuot) sau lidu ding. MAu mau (& chuot) hodc huyét twong (& ch6) duge phén tich
bang LC-MS/MS, c4c thong s6 PK duogc danh gia bing phan tich khong khoanh viing

theo Phoenix.

Dugc dong hoc trong mau ctia chudt bi nhiém Plasmodium falciparum/SCID:
mau mau ngoai vi (25 pl) dugce léy & céc thoi diém khic nhau (0,25,0,5,1,2,4,6, 8
va 23 gi0), duge tron v6i 25 pl H>O mili Q va dong lanh ngay 14p tirc trong nude da
khd. MAu dong lanh dugc bao quan & -80°C cho dén khi phan tich. Chudt dugc xir ly
chat dan thudc trai qua cling ché do 14y miu mau. Cac miu méu duge xtr Iy bing
chiét 16ng-16ng bang céch tron 10 pl méu pha lodng vé6i 180 pl hdn hgp ACN:MeOH
(80:20; v:v). Phan tich dinh lvgng nh' LC/MSMS dugc thuc hién bang cach sir dung
sic ky 16ng siéu hiéu ndng (UPLC) (Waters) va Sciex API4000. Gi6i han dudi cta
dinh lugng (LLOQ) trong khao nghiém nay 13 0,005 pg/ml.

Khao nghiém trc ché xitocrom P450 ( CYP)

Nghién ctr ndy dugc tién hanh bing cich st dung co chit dic hiéu cho 5
isozym CYP chinh & ngudi. Céc co chét ndy duge st dung dudi dang hén hop
(phenaxetin, diclofenac, S-mephenytoin, bufuralol va midazolam ma chu yéu duoc
chuyén héa bai CYP 1A2, 2C9, 2C19, 2D6 va 3A4/5 tuong tng) & ndng d6 tuong
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duong v6i gid tri Km ciia chung, LC-MS-MS (ché @6 MRM) duoc st dung @ theo
dai sy hinh thanh chét chuyén héa dic hiéu CYP. Sy suy gidm trong hinh thanh chét
chuyén héa & khu vuc dinh dén kidm so4t chét din thubc duge sir dung dé tinh toan
gia tri ICso. Ngoai ra, duéi dang d6i chimg duong, hdn hop ctia 5 chit e ché tiéu
chudn, dic hidu cho CYP riéng 1€ (a-naphthoflavon, sunphaphenazol, N-3-
benzylnirvanol, quinidin va ketoconazol, 13 cac chét trc ché déc hiéu cua CYP 1A2,
2C9, 2C19, 2D6 va 3A4/5 tuong tng) dugc i Hop chét kiém tra duge st dung & 6
ndng o khac nhau (30, 10, 3, 1, 0,3, 0,1 pM) dé danh gia ICso.

Viéc i dugc thuc hién trong dia 96 giéng sau. Hon hop ciia 180 pl tidu thé té
bao gan ngudi (HLM) 20 mg/ml va 90 pl dung dich hén hop co chét dugc bd sung
vao 15.840 pl dém photphat, va 179 ul hén hgp nay duge tron véi 1 pl hop chit kidm
tra, dung dich hén hop chét &c ché hoic chét din thuéc trong mdi giéng. Néng do
cudi ciing cia DMSO:ACN trong hdn hop khao nghiém 13 0,3:0,7% v/v. Pia ¢ duogc
dt trong bé nudce va duoc 1am noéng so bot & 37°C trong 5 phut trudc khi phan ting
duogc bit diu bing cach bd sung 20 pl dung dich NADPH 10 mmol/L trong dém
photphat. Sau khi bd sung NADPH, dia 1 duge 0 & 37°C trong 5 phut nita. Phan (ng
dugc dimg lai bang cach b sung 1 thé tich (200 pl) ACN lanh chira 3% axit formic
va 40 mmol/lit verapamil. Dia dugc giit trong nuéc d4 trong 20 phut rdi tiép d6 duge
ly tm & 4000 rpm trong 30 phut dé két tia protein. 180 ul dich ndi duoc chuyén sang
dia phan tich cho phan tich LC/MS/MS.

Khéo nghiém tinh thAm trén t& bao Caco-2

Tinh thém trén 16p don té bao Caco-2 dugc xéc dinh & 10 pM. Lép don t& bao
Caco-2 dugc rira mot 1an béng HBSS, TEER dugc do ca trude va sau khi thyc hién
tAt c4 c4c thi nghiém véan chuyén. Papp dugc do theo huéng tir mang dinh A ¢én mang
day B. Dém van chuyén, 800 pl, (HBSS, pH 7,4) duoc phan tan trude hét dén phia
day cua 16p don té bao. Tiép d6 khao nghiép duoc khéi diu bing cach bd sung 200
ul dung dich hgp chét 1én phia dinh (tit ca cac hop chét kiém tra déu dugc pha loang
trong HBSS, pH 6,5 v6i DMSO 1% duéi dang dong dung méi). 2 pl va 200 ul mau
dugc thu hoi, truée va & vao lic 45 phut va 120 phut sau khi bd sung hop chét kidm

tra, tir ngin cho & mang dinh va ngin tiép nhan & mang ddy twong tng. Pia chuyén
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giéng dugc & 37°C trén may lic & 480 rpm bén trong khoang 1. T4t ca cac miu
dugce phan tich ngay 1ap bing LC-MS/MS. Tinh thim thu dong dugc x4c dinh bing
cach trc ché hoa hoc hoa toan ba chét van chuyén thoat ra chinh ABCB1 (P-gp),
ABCG2 (BCRP) va ABCC2 (MRP2) trong té bao Caco-2 bang cach sir dung hén hop
cac chit e ché hoa hoc quinidin (P-gp), sulfasalazin (BCRP) va benzbromaron
(MRP2).

Heé s6 thAm (Papp) duoc tinh toan theo phuong trinh sau:
Papp = (AQ/At)/(A x Cp) [cm/s] (1)

Trong d6 (AQ/At) [cm/s] 14 lwong tich lily ctia hgp chét kiém tra dwgc vén
chuyén theo thoi gian dén phia mang d4y (tiép nhan). Dién tich bé mt cta mang don
16p (cm?) va Cp 12 ndng do thube trung binh trong khoang cho trong sudt qua trinh
ma (AQ/At) duge xéc dinh. Ti 1¢ Hep Clint, PPB, BP va dic tinh dugc dong hoc da
du dodn/quan sat dugc trinh bay trén bang 4 dudi day:
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Bang 4
Du doan Mau 12
Hop chét| T s Hep, | Til¢ Fup Mau clorua | Vss | Oral | Ty4;
Clint | BP (CL mau | ‘F’ tho
clorua C
blood) (POPK)
(nl/ (ml/ (ml/ (Vkg) (%) | (gio)
phut/ phut/ phut/kg)
109 kg)
M4u 10 83 |1,7 10,04 |16,10 22,5 9,7 17 30
Mau 13 | Chuét (11,3 [1,06 |0,04 18,80 9,8 7,9 80 10
Méu 7 5,6 (2,2 (0,06 (24,20 26,6 12 31 10
Miu 10 5,1 (1,7 10,04 {12,70 ND ND ND |ND
Miu13 | Ché (9,3 [1,35 |0,04 20,80 19,0 16,0 (82 9
Mau 7 ND |ND [ND |ND ND ND ND |ND
M3iu 10 1,8 |1,8 10,04 |3,10 ND ND ND |ND
Mau 13 | Nguwoi |3,1 |1,1  [0,03 |4,80 ND ND ND |ND
Mau 7 2,7 (1,3 0,03 (3,30 ND ND |ND |ND

(Vss: khdi lugng trang thai én dinh cta phan phdi; CL blood: cloride blood;
ND: khong xac dinh)

Vi viéc gidm nhanh ki sinh tring trong méu 13 cin thiét d& giam nhe nhanh

chéng céc triéu ching 1dm sang va giam thi€u nguy co xuat hién khang thudc, nén

cac hop chit theo sang ché tiép tuc dugc d4nh gia ddi voi dic tinh dugc dong

hoc/duge lyc hoc trong 6ng nghiém cia no.

Khi dugc kiém tra trong khao nghiém ti 1& giam ki sinh trung (PRR) trong 6ng
nghiém (Le Manach va céng su, 2013, Malar J., 16, 424-430). Mau 13 d tao ra tac
dung giét trén 4-log (giam sb lwgng 10.000 14n) sau 48 gior phoi nhidm thudc, hidu

qua trong ty nhu cloroquin trong ciing khao nghiém.
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Trong m6 hinh Plasmodium falciparum/SCID nhu dugc mé ta trén day. MAu

13 1am sach ki sinh tring Plasmodium falciparum xudng duéi giéi han phét hién sau
4 ngay didu trj hang ngay véi liéu 20 mg/kg dugc st dung qua dudng udng. Ti 16 giét
ti da duoc quan sat & 40 mg/kg. Nong do ti thidu trong mau Cpnin (0,04 pM) duoc
quan sét & liéu ndy dugc coi 12 ndng do diét ki sinh tring ti thibu dé& du kién lidu

dung cho nguoi.
Uc ché CYP

Céac miu 7, 10 va 13 khong tc ché CYP 3A4, 2D6, 2C9, 2C19, hodc 1A2 &
ngudi. ICsos > 30 uM. ICsos trong khao nghiém trc ché phu thudc thoi gian 1a > 56
uM.

Tinh thim ctia Caco-2 (pH 6.5/7.4)

Dit li¢u dugc trinh bay trén bang 5 duéi day:

Béang 5

Hop chit | Papp A dén B Papp A dén B (thu dong)

(10" cm/gidy) | (10 cm/gidy)

Mau 10 3,8 15,6
Miu 13 19,5 36,0
Mau 7 5,0 19,9

Xéc dinh cic chét chuyén héa trong co thé

Céc chat chuyén héa ctia mau 13 dugc x4c dinh ca trong co thé va trong Ong

nghiém bang cach st dung cdc mo hinh sau:

- Trong dng nghiém: hop chit ciia mAu 13 dugc 0 véi tiéu thé (microsome) té
bao gan nguoi (HLM) hodc gan chudt (RLM) (ndng do protein 1 mg/mo trong 100
mM dém photphat, pH 7,4) & ndng d6 cudi cung 10 uM vé6i sy ¢6 mit cia 2 mM
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NADPH. Chét trung gian phan {mg dugc bit boi glutathion (GSH) hoic N-axetyl
xystein (NAC) 2 mM trong hdn hgp phan tmg.

- Trong co thé, trong 6ng mat chudt duge dit bng thong: Mau 13 duogc tiém
tinh mach (IV) duéi dang liéu tiém nhanh qua tinh mach canh véi liéu 2 mg/kg hoic
4 mg/kg thé trong cho dbi chimg (n = 3) hodc chudt thi nghiém BDC (n=2) twong
tmg. MAu méu dugc thu thép ¢ 0,083, 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gid qua dong mach
canh, cdc miu mét dugc thu thép lac 0-2 gio, 2-4 giv, 4-6 giv, 6-8 gidy va 8-24 gidr va
mAu nudée tiéu duge thu thép & 0-8 git va 8-24 gid. MAu méat va nude tiéu duge phan
tich d6i v6i su c6 mit cia chit gbc va chuyén hoéa, con miu mau duoc phan tich d6i

Vi sy ¢6 mit cua chat goc. Dit liéu dugc trinh bay trén bang 6 sau day.

Bang 6
C6 mit Dinh |Thoi gian| Chat chuyén | Chudt | Ngudi | Chudt
thuc | hoa du kién (rat) (mouse)
(phut) (m/z)
Vilap thé hojic | MAu2 | 22,7 |N-khw V v v
teé bao gan metyl (452)

Céc nghién ctru da cing cb cho thyc té ring céc hop chit ciia miu 2 13 chit
chuyén héa hoat héa ciia hop chit ctia mAu 13 va dugc hinh thanh ca in vitro va in
vivo. Phan trim chuyén hoa thanh chit chuyén hoa hoat hoa cao nhét & tidu thé té bao
gan chudt (mouse), tiép dén 13 & tidu thé té bao gan chudt (rat) va sau d6 13 & tidu thé

té bao gan nguoi.

Quan trong hon, khdng c6 chét chuyén hoa duy nhét dugc xac dinh véi sy c6
mit ciia HLM hoic té bao gan Hu. Khong c6 sy hinh thanh san phdm cong GSH hoic
NAC. Do d6, khong c6 chit chuyén héa hoat héa duge hinh thanh ir vitro.
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YEU CAUBAO HO
1. Hop chét c6 cong thie (I):

R4

Re\NJ\ AR
Rg,J\/N | SN
N)\NH
Z N
RN ' Ry
Ra

M

hoéc dang phirc chét, hydrat, solvat, hoic chét da hinh, chét hd bién, d(“)ng phéan

hinh hoc, dang quang hoat va mudi dugc dung cda no, trong do:

HAR 1a hé vong heteroaryl 5 canh duoc chon tir nhém sau:

7 “NH 7 SN—CHs v NJ
- — _/
N
% i g
(@) (b)

/

(©

R; trong mi 14n xuét hién ddc 1ap dugc chon tir nhém gém H, Cisalkyl, CF3
va C3-Cs xycloalkyl;

R; trong mdi l4n xuit hién doc 1ap dugc chon tir nhém gbém halogen,
-CN va Cr¢alkyl;

Rs trong mdi 14n xut hién dc 14p dugc chon tir nhém gdm H, Cr.s alkyl, Cs-
Cs xycloalkyl va CFs;

R4 trong mdi 1an xuét hién doc 18p dugce chon tir nhém gém H va Cisalkyl;

Rs trong mdi 14n xuét hién doc 14p duoc chon tir nhém gdm H va Cysalkyl; va

-73-



30114

Re trong mdi 14n xuét hién ddc 14p duoc chon tir nhém gf?)m H va Cysalkyl.
2. Hop chiét theo diém 1, trong d6 Ci.salkyl 1a metyl.
3. Hop chét theo diém 1 hoic 2, trong d6 R» 1a halogen.

4. Hop chét theo diém bAt ky trong s cac diém tir 1 dén 3, trong d6 Rs 1a Cs-
Cs xycloalkyl nhu xyclobutyl hodc xyclopropyl.

5. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 R31a Ci
alkyl nhu etyl.

6. Hop chit theo didm bt ky trong s6 cac diém tir 1 dén 5, trong d6 R4 12 C16
alkyl nhu metyl.

7. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 Rs 1a
hydro.

8. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 7, trong do Re 12 H.

9. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 7, trong d6 Re 1a Ci6
alkyl nhu metyl.

10. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 9, trong d6 HAR

L P

11. Hop chét theo diém 1, trong d6 Ri 12 metyl; Rz dugc chon tir flo, clo va

dugce chon tir nhém sau:

CN; Rs duge chon tir xyclobutyl, etyl va xyclopropyl; R4 duge chon tir hydro va
metyl; Rs 1a hydro; R® dugc chon tir hydro va metyl; va HAR duoc chon tir

N =N,
=N =N — _/ N= .
'771); NIN E/Elf N E/Eé N /‘\/ N

-74-



30114

12. Hop chit theo diém bt ky 1-11, trong d6 hop chét nay duge chon tir nhém

bao gdm:

N2-(4-xyclopropyl-5-ﬂoro-6-metyl-2-pyridy1)-5-(4-metylpiperazin-1-y1)-N4-
(1-metyltriazol-4-y1)pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-(1,5 -dimetylpyrazol-3-yl)-
5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-(1-etyl-5-metyl-pyrazol-3-
y1)-5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[(3R)-3-metylpiperazin-1-
y1]-N4-(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-N4-(1,5-dimetylpyrazol-3-
y1)-5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

4-xyclopropyl-6-[[4-[(1,5-dimetylpyrazol-3-yl)amino]-5-[3-metyl piperazin-
1-yl]pyrimidin-2-yl]amino]-2-metyl-pyridin-3-cacbonitrin;

N4-(1,5-dimetylpyrazol-3-y1)-N2-(4-etyl-5-floro-6-metyl-2-pyridyl)-5-[ 3-
metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(4-xyclobutyl-5-ﬂoro-6-metyl-2-pyridyl)-N4-(1,5-dimety1pyrazol-3-yl)-
5-[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-yl]-
N4-(2-metyltriazol-4-y1l)pyrimidin-2,4-diamin;

N2-(5-flo-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-yl]-N4-
(1-metyltriazol-4-yl)pyrimidin-2,4-diamin;

N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-y1]-
N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin;
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N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5 -[3,4-dimetyl  piperazin-1-
y1]-N4-(1,5-dimetylpyrazol-3-yl)pyrimidin-2,4-diamin;

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-dimetyl piperazin-1-
y1]-N4-(1-metyltriazol-4-y1)pyrimidin-2,4-diamin; va

N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-5-[3,4-dimetyl  piperazin-1-
y1]-N4-(2-metyltriazol-4-yl)pyrimidin-2,4-diamin; cling nhur mudi duge dung, phirc
chét, hydrat, solvat, chit h3 bién, chét da hinh, hdn hop triét quang, dang quang hoat

va dan xuét c6 hoat tinh dugc Iy cta chung.

13. Hop chét theo didm bét ky trong s6 cac diém tr 1 dén 12, trong do6 hop
chit nay dugc chon tr nhém bao gbm N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-
5-[3,4-dimetylpiperazin-1-y1]-N4-(1,5-dimetylpyrazol-3-y1)pyrimidin-2,4-diamin va
chit chuyén héa hoat héa ctia né N2-(4-xyclopropyl-5-floro-6-metyl-2-pyridyl)-N4-
(1,5-dimetylpyrazol-3-yl1)-5-[3 -metylpiperazin-1-yl]pyrimidin-2,4-diamin.

14. Hop chét theo didm bét ky trong sb cac diém tir 1 dén 12, trong d6 hop
chit nay 1a N4-(1,5-dimetylpyrazol-3-yl)-N2-(4-etyl-5-floro-6-metyl-2-pyridyl)-5-
[3-metylpiperazin-1-yl]pyrimidin-2,4-diamin.

15. Hop chét theo didm bét ky trong sb cac diém tir 1 dén 12, trong d6 hop
chét nay la N2-(5-cloro-4-xyclopropyl-6-metyl-2-pyridyl)-5-[3-metylpiperazin-1-
y1]-N4-(2-metyl triazol-4-yl)pyrimidin-2,4-diamin.

16. Hop chit theo diém bAt ky trong s6 cac diém tir 1 dén 15, trong do6 hop
chét nay 1a ddng phan dbi hinh dang R.

17. Duogc phém chira hop chét bit ky trong sb cac diém tir 1 dén 16, hodc mubi

duoc dung ciia nd, va chét pha lodng, t4 dugc hoic chét mang dugc dung.

18. Dugc phdm theo diém 17, con chira thém it nhit mét chét khang s6t rét
khéc dugc chon tir: artemisinin hodc din xuét artimisinin (cu thé nhu artemether hodc
dihydroartemisinin),  cloroquinin, mefloquin, quinin, atoquone/proguanil,

doxyxyclin,  hydroxycloroquinin,  halofantrin,  pyronaridin, lumefantrin,
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pyrmethamin-sulfadoxin, piperaquin, amodiaquin, atovaquone, proguanil
hydroclorua, Spiro[3H-indole-3,1'-[1H]pyrido[3,4-b]indol]-2(1H)-one,5,7'-dicloro-
6'-floro-2',3',4',9'-tetrahydro-3"-metyl-,(1'R,3'S)-] (Sé ding ky CAS: 1193314-23-6);
lou  huynh,  [4-[[2-(1,1-difloroethyl)-5-metyl[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl]amin]phenyl] pentafloro-] (S6 dang ky CAS: 1282041-94-4); Morpholin, 4-[2-
(4-cis-dispiro[xyclohexan-1,3'-[1,2,4]trioxolan-5',2"-trixyclo[3.3.1.13,7]decan]-4-yl
phenoxy)etyl]-] (S6 ding ky CAS: 1029939-86-3), quinacrin, primaquin,

tafenaquin, doxyxyclin, ferroquin, va arterolan.

19. Quy trinh diéu ché hop chét ¢6 cong thic (I), trong d6 bao gdm budc cho
phan Gng din xuét theo cong thirc (IV) véi dan xuét c6 cong thirc (V) dé din dén
chét trung gian c¢6 cong thirc (X) dudi diéu kién amin héa duge xtic tac boi paladi

nhu sau:

a Rz

(M X)

trong d6 R; Ry, Rs, R4, Rs va HAR dugc dinh nghia theo diém bét ky & trén

va R 1a nhém béo vé.

20. Quy trinh diéu ché hop chét c6 cong thirc (I), bao gdm bude cho phan
tmg din xudt theo cong thirc (X) dé dan dén hop chét c6 cong thie (I) dudi diéu

kién axit:
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Re HAR
R\N)\ N/HAR \N)\ N7

Do

(4]

trong d6 Ry, Rz, R3, R4, Rs va HAR dugc dinh nghia theo diém bét ky & trén

va R 1a nhom béo vé.

21. Quy trinh didu ché hop chét ¢6 cong thirc (1), bao gbm buéc cho phan

{mg din xuét theo cong thirc (IV) véi dan xuit c6 cong thire (V) dé din dén chit

trung gian c6 cong thic (X) dudi diéu kién amin hoa dugc xuc tac bdi paladi nhu

sau:

trong d6 R 1a R¢ va Re 12 alkyl.

RG‘N)\ AR
AN
Rs SN
|
NAN

22. Chét trung gian c6 cong thirc (IV), trong d6 R4, Rs va HAR dugc dinh

nghia theo diém bét ky trén day va R dugc chon tir nhém béo vé va Re:
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23. Chét trung gian c6 cong thic (X) trong d6 R;. Ry, R;, Ry, Rs va HAR
duge dinh nghia theo diém bt ky trén day va R la nhém bao vé

RO HAR
\N/l\ N/
N

N
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