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Sang ché dé cap dén hop chat c6 cong thuc (I), trong d6 vong A va vong B doc 1ap voi
nhau la aryl don vong hodc heteroaryl don vong co6 5 dén 6 canh tuy y duoc thé. Hop chit
nay dung lam chat e ché thé dot bién isoxitrat dehydrogenaza 2 (IDH2) hitu dung trong
diéu tri bénh ung thu. Ngoai ra, sang ché con dé cap dén dugce pham chira hop chét nay.

(57)
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Linh vie ki thuit dwge dé cip

Sang ché dé cap dén céc hop chét N,6-Bis(aryl hodc heteroaryl)-1,3,5-triazin-2,4-
diamin dung lam chit e ché thé dot bién isoxitrat dehydrogenaza 2 (IDH2) hitu dung
trong diéu tri bénh ung thu va dwoc pham chtra hop chat nay.

Tinh trang ky thuit ciia sing ché

Isoxitrat dehydrogenaza (IDH) xtuc tac phan Ung khtr carboxyl oxi hda isoxitrat
thanh 2-oxoglutarat (fizc la, a-ketoglutarat). Cac enzym nay thudc hai phan l6p khéc
nhau, mot phan 16p sit dung NAD(+) lam chit nhan dién tir va phén 16p con lai st dung
NADP(+). Nam isoxitrat dehydrogenaza di dugc bido cdo: ba isoxitrat dehydrogenaza
phu thudc NAD(+), cdc enzym nay cd trong chit nén ty thé, va hai isoxitrat
dehydrogenaza phu thugoc NADP(+), mét trong hai enzym nay cd trong ty thé va enzym

con lai ¢6 cha yéu trong phin bao tan. Mdi isozym phu thuc NADP(+) 14 homodime.

IDH2 (isoxitrat dehydrogenaza 2 (NADP+), ty thé) con duoc biét 1a IDH; IDP;
IDHM; IDPM; ICD-M; hoic mNADP-IDH. Protein dugc ma hda bdi gen nay la isoxitrat
dehydrogenaza phu thuéc NADP(+) dugc tim thiy trong ty thé. Protein nay déng vai tro
trong qué trinh chuyén héa trung gian va tao ra ning luong. Protein ndy c6 thé lién két
hodc tuong tdc mot cach chit ch& voi phuc pyruvat dehydrogenaza. Gen IDH2 ctia nguoi
mé héa protein gdm 452 axit amin. Trinh tw nucleotit va trinh tw axit amin ctia IDH2 c6
thé duoc tim thiy theo cac sd truy cép trén GenBank lan luwot 1a NM_002168.2 va
NP_002159.2. Trinh ty nucleotit va trinh ty axit amin ctia IDH2 ctia nguoi cling duge mo
ta trong, vi dy, Huh et al., dugc ndp (thang 11 ndam 1992) vao cic co s¢ dit liéu
EMBL/GenBank/DDBJ; va ThemgC Project Team, Genome Res. 14:2121-2127(2004).

IDH2 khong doét bién, vi du, kiéu dai, xtc tac phan tng khtr carboxyl oxi héa
isoxitrat thanh o-ketoglutarat (a-KG) nhd d6 khir NAD" (NADP") thanh NADH
(NADPH), vi du, theo phéan tng thuan:

Isoxitrat + NAD" (NADP") — 0-KG + CO, + NADH (NADPH) + H".
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Phat hién ra ring cic dot bién IDH2 c6 trong mot s6 t€ bao ung thu tao ra kha
nang méi ctia enzym dé xuc tac cho phan tng khtt phu thudc NADPH khir a-ketoglutarat
thanh R(-)-2-hydroxyglutarat (2HG). 2HG khong dugc tao ra boi IDH2 kiéu dai. Viéc tao
ra 2HG duoc cho 13 gop phin vao su hinh thanh va phat trién bénh ung thu (Dang, L et
al, Nature 2009, 462:739-44).

Do d6, viéc e ché IDH2 dot bién va hoat tinh tao khdi u ctia né 1a phuong phap
diéu tri bénh ung thu tiém ning. Do dé, c6 nhu cdu vé cac chét Grc ché thé dot bién IDH2

¢6 hoat tinh tao khdi u alpha hydroxyl.
Ban chét ki thuit ciia sing ché

Séang ché dé xuét cac hop chat c6 cong thuc cau tao I, hodc muodi dugce dung hodc

hydrat ctia né:

I
N7 N7 NH,
H (I), trong do:

vong A 1a aryl don vong hoéc heteroaryl don vong 5-6 canh tury y dugc thé;

va

vong B 1a aryl don vong hoac heteroaryl don vong 5-6 canh tuy y dugc thé;

trong do:
a. vong A va vong B khong ddng thoi 1a aryl don vong 6 canh tuy y dugc thé;

b. néu vong A 1a pyridyl khéng dugc thé, thi vong B khong phai 1a phenyl tuy
y dugc thé béng mot dén ba nhom duge chon doc lap tur metyl, etyl, t-butyl,
metoxy, CH(OH)CHs;, Cl, Br, SH, va CFs;

c. néu vong A 1a heteroaryl 5 canh, thi vong B khong phai 1a phenyl tuy y
duge thé bing mot dén hai nhém duge chon doc lap tir F, Cl, SO,CHs,
C(O)OCHs;, metyl, etyl, t-butyl, metoxy, etoxy, O-phenyl, CF;, OH, va
NO;;
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d. néu vong A 1a 5-thiazolyl dwoc thé hai lan & vi tri 2,4, thi vong B khong
phai 12 phenyl dugc thé;

e. hop chit nay khong phai la:
(1) N*-2-pyridinyl-6-(3-pyridinyl)-1,3,5-triazin-2,4-diamin;
(2) 6-(6-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-
diamin;
(3) 6-(2-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-
diamin;
(4) N2-(3-clophenyl)-6-(2-clo-4-pyridinyl)-1,3,5-triazin-2,4-diamin;

(5) 3-[[4-[4-amino-6-[(3-clophenyl)amino]-1,3,5-triazin-2-yl]-2-
pyridinylJamino]-1-propanol;

(6) N-[3-[[4-amino-6-(2-metyl-4-pyrimidinyl)-1,3,5-triazin-2-
ylJamino]-4-metylphenyl]-N'-[4-clo-3-(triflometyl)phenyl]-ure;

(7) N4 N4'-diphenyl-[2,2'-bi-1,3,5-triazin]-4,4',6,6'-tetramin;
(8) 6,6'-(2,6-pyridindiyl)bis[N-phenyl-1,3,5-triazin-2,4-diamin; hodc
(9) 6,6'-(2,3-pyrazinediyl)bis|[N-phenyl-1,3,5-triazin-2,4-diamin.

Hop chét c6 cong thic I hodc II hodc nhu dwoc md ta trong phuong 4n bat ky
trong s cic phuong an & day rc ché IDH2 dot bién, cu thé 1a IDH2 d6t bién c6 hoat tinh
tao khéi u alpha hydroxyl. Sang ché con d& xudt duoc pham chita hop chit c6 cong thirc I

dé diéu tri bénh ung thu duoc dic trung bdi sy c6 mat ctia IDH2 dot bién.
M5 ta chi tiét sang ché

Chi tiét vé viéc tao cau tric va sip xép cac thanh phan néu trén trong phan mo ta
sau ddy hodc dugc minh hoa trong cac hinh v& khong nhim dé gioi han sang ché. Cac
phuong 4n khac va céac cach thitrc khac nhau dé thuc hién sing ché dugc bao gdm tuyét

doi. Ngoai ra, céch dien dat va thudt nglt dugc stt dung & day nham muc dich mé ta va

9% ¢ 99 <¢

khong nén dugc hieu la gidi han. Viéc st dung “gdm,” “chtra,” hodc “cd,” “gom co”,
“bao gom”, va céac bién thé cia nd ¢ day, cd nghia la bao ham cac hang muc duogc liét ké

sau d6 va cac dang tuong duong cta no cling nhu cac hang muc bo sung.
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Pinh nghia
Thuét ngit “halo” hodc “halogen” chi géc bét ky trong sb flo, clo, brom hoic iot.

Thuét nglt “alkyl” chi mach hydrocacbon khong no hodc no hoan toan cé thé 1a
mach thfmg hoac mach nhanh, chira sb lugng nguyén tir cacbon dugc chi rd. Vi duy,
C,-Cy, alkyl chi ring nhém nay c6 tir 1 dén 12 (bao gom tit ci) nguyén tit cacbon trong
do6. Thuat ngt “haloalkyl” chi alkyl ma trong dé mot hodc nhiéu nguyén tir hydro dugc
thay thé bing halo, va bao gém céc gbc alkyl trong d6 tat ca hydro da dugc thay thé bing
halo (vi du, perfloalkyl). Thudt nglt “arylalkyl” hodc “aralkyl” chi gbc alkyl trong d6
nguyén tu hydro cta alkyl dugc thay thé bang nhom aryl. Aralkyl gdm cac nhém trong d6
nhiéu hon mot nguyén tir hydro dugc thay thé bing nhém aryl. Vi du vé “arylalkyl” ho#c
“aralkyl” bao gdbm benzyl, 2-phenyletyl, 3-phenylpropyl, 9-florenyl, benzhydryl, va cac
nhom trityl. Thudt nglt “alkyl” bao gbm “alkenyl” va “alkynyl”.

Thuét ngtt “alkylen” chi alkyl hoéa tri hai, vi du, -CH,-, -CH,CH,-, -CH,CH,CH,-
va -CH2CH(CH3)CH2-

Thuéit ngt “alkenyl” chi mach hydrocacbon manh thfing hodc mach nhanh chira
2-12 nguyén tir cacbon va c6 mot hodc nhidu lién két doi. Vi du vé& nhém alkenyl bao
gbém, nhung khong chi gi¢i han &, nhém alyl, propenyl, 2-butenyl, 3-hexenyl va
3-octenyl. Mot trong cac cacbon lién két doi c6 thé tuy y 1a diém gin ctia phan tir thé

alkenyl.

Thuat ngt “alkynyl” chi mach hydrocacbon manh théng hodc mach nhanh chira
2-12 nguyén tu cacbon va khac biét ¢ chd ¢6 mdt hodc nhidu lién két ba. Vi du vé& nhém
alkynyl bao gdm, nhung khéng chi gi6i han &, etynyl, propargyl, va 3-hexynyl. Mot trong

céc cacbon lién két ba c6 thé tiy y 1a diém gén ctia phan tir thé alkynyl.

Thuét ngit “alkoxy” chi gdc -O-alkyl. Thuat ngit “haloalkoxy” chi alkoxy trong d6
mdt hodc nhidu nguyén tir hydro dugc thay thé bang halo, va bao gdm céc gbc alkoxy

trong d6 tat ca hydro da dugc thay thé bang halo (vi du, perfloalkoxy).

Trir khi c¢6 quy dinh khéc, thuat ngtt “aryl” chi hé vong hydrocacbon thom hoan
toan mot vong, hai vong hodc ba vong. Vi du vé cac gbc aryl 1a phenyl, naphtyl, va
antraxenyl. Trir khi ¢6 quy dinh khac, nguyén tir bat ky trén vong trong aryl c6 thé duge

thé bing mot hoic nhidu phan ti thé. Thuat ngit “aryl don vong” chi hé vong
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hydrocacbon thom hoan toan mét vong, tiy y duoc thé bing mot hodc nhidu phan tir thé

khong thé tao ra vong hai vong hoic ba vong dung hop.

Thuét ngt “carboxyclyl” chi hé vong hydrocacbon khéng thom mét vong, hai
vong hodac ba vong. Cac nhém carboxyclyl bao gébm hé vong no hoan toan (vi duy,

xycloalkyl), va hé vong no mdt phan.

Thuat ngit “xycloalkyl” nhu dugc sit dung & day bao gém nhém hydrocacbon
vong no, hai vong, ba vong hodc da vong co6 3 dén 12 cacbon. Nguyén tir bét ky trén vong
c¢6 thé dugc thé (vi du, béng mét hodc nhiéu phén tr thé). Vi du vé cac géc xycloalkyl
bao gdm, nhung khéng chi giéi han &, xyclopropyl, xyclohexyl, metylxyclohexyl,

adamantyl, va norbornyl.

Trir khi c6 quy dinh khéc, thuat ngit “heteroaryl” chi hé vong thom hoan toan don
vong 5-8 canh, hai vong 8-12 canh, hodc ba vong 11-14 canh c6 1-3 di nguyén tu néu 1a
don vong, 1-6 di nguyén tu néu 14 hai vong, hodc 1-9 di nguyén tr néu 1a ba vong, cac di
nguyén tor nay dugc chon tir O, N, hodc S (hodc cac dang duoc oxi héa nhu N0, S(0)
va S(0),). Thuét ngit “heteroaryl don vong” chi hé vong thom hoan toan don vong ¢6 1-3
di nguyén tu, tiy y duoc thé bing mot hodc nhidu phan tir thé ma khong thé tao ra vong

hai vong hoac ba vong dugc dung hop.

Thuat ngtt “heteroxyclyl” chi hé vong khong thom, don vong 3-10 canh, hai vong
8-12 canh, hodc ba vong 11-14 canh c6 1-3 di nguyén tu néu 1a don vong, 1-6 di nguyén
tr néu 13 hai vong, hoic 1-9 di nguyén tir néu 1a ba vong, cac di nguyén tir nay dugc chon
tir O, N, hodic S (hoic cac dang dugc oxi héa nhu N™-O", S(0) va S(0O),). Di nguyén ti c6
thé tuy y 1a diém gén ctia phin tir thé heteroxyclyl. Vi du vé heteroxyclyl bao gdm, nhung
khoéng chi gidi han 0, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, morpholino,
pyrrolinyl, pyrimidinyl, va pyrrolidinyl. Cac nhém heteroxyclyl bao gdém hé vong no

hoan toan, va hé vong no mot phan.

Hé vong hai vong va ba vong chita mot hozc nhiéu di nguyén tir va ca vong thom
va khong thom dugc xem la cac nhém heteroxyclyl hodc heteroaryl. Hé vong hai vong
hodc ba vong trong do aryl hodc heteroaryl dugc dung hop véi carboxyclyl hodc
heteroxyclyl va diém gin tir hé vong voi phan con lai clia phan tir 13 thong qua vong
thom dugc xem la cdc nhom aryl hodc heteroaryl, twong tmg. HE vong hai vong hodc ba

vong trong do6 aryl hodc heteroaryl dugc dung hop voi carboxyclyl hodc heteroxyclyl va
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diém gin tir hé vong véi phan con lai ctia phan tir 1 thong qua vong khong thom 1an luot

duoc xem 14 cdc nhom carboxyclyl (vi dy, xycloalkyl) hodc heteroxyclyl.

Aryl, heteroaryl, carboxyclyl (bao gdm xycloalkyl), va cic nhém heteroxyclyl,
riéng 1¢& hodc mot phan ctia nhém (vi du, phan aryl ctia nhém aralkyl), ty y duge thé &
mdt hodc nhidu nguyén tir ¢6 thé thay thé dugc bing, trir khi c6 qui dinh khéc, phan ti
thé duoc chon doc 1ap tir: halo, -C=N, C,-Cy alkyl, =0, -OR®, -OR", -SR", -SR”, -(C,-C,4
alkyD-NR(R”), ~(Ci-C; alky)-NRHR"), -NRHR®), -NR)R"), -0-(Ci-Cq
alky)-NR®)(R?), -0-(C;-C, alkyl)-NR®)(R"), -(C;-Cy alkyl)-0-(C,-C,4 alkyl)-NR")(R),
«(C-C, alkyl)-O-(C;-C4 alky])-NR(R), -C(0)-NR"(R), ~(Cy-Cy
alkyl)-C(0)-N(R®)(R®), -(C;-C; alkyl)-C(O)-N(R")(R”), -OR”, R”, -C(0)(C,-C, alkyl),
-C(OR”, -CONRMR"), -NRHCO)R®), -NRHCO)R"), -NR)SO,R"),
-SO,NR®)(R?), -N(R")SO,(R™), va -SO,N(R?)(R"), trong d6 phin tir thé alkyl bit ky tiy
y con duogc thé béng mot hodc nhiéu nhom trong s6 -OH, -O-(C-Cy alkyl), halo, -NH,,
-NH(C;-C, alkyl), hodc -N(C;-C4 alkyl),;

mdi R® duoc chon doc lap tir hydro, va -C;-C, alkyl; hodc

hai R® ciing v6i nguyén tir nito ma chung lién két vao tao ra heteroxyclyl 4 dén 8

canh tuy y chtra thém mot di nguyén t&r dugc chon tr N, S, va O; va

mdi R® duogc chon doc lap tr C3-C; carboxyclyl, phenyl, heteroaryl, va
heteroxyclyl, trong d6 mdt hodc nhiéu vi tri ¢6 thé thé duoc trén phan tir thé ctia phenyl,
xycloalkyl, heteroaryl hodc di vong nay tiy y con dugc thé biang mot hogc nhiéu nhém
trong ) -(Cy-Cy alkyl), -(Cy-Cy4 floalkyl), -OH, -O-(C,-C, alkyl), -O-(C;-C4 floalkyl),
halo, -NH,, -NH(C,;-C, alkyl), hodc -N(C,-C, alkyl),.

Cac nhom heteroxyclyl, hodc riéng 1¢ hodc 1a mot phén cua nhém, tuy y dugc thé
& mot hodc nhiéu nguyén tu nito co thé thé duoc bat ky béng oxo, -C-C4 alkyl, hodc
C,-Cy4 alkyl duoc thé boi flo.

Thuét ngit “duoc thé” chi viée thay thé nguyén tir hydro bing mot nhém khéc.

Nhu dugc sir dung ¢ day, thudt ngir “cac mic 2HG tang” chi mic HG cao hon
10%, 20% 30%, 50%, 75%, 100%, 200%, 500% hozc nhidu hon so véi mtc c6 trong ddi
tuong ma khoéng mang alen IDH2 d6t bién. Thuat ngit “cac mtc 2HG ting” c6 thé chi

luong 2HG trong té bao, trong khéi u, trong co quan chtra khdi u, hodc trong dich co thé.
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Thuét ngtt “dich co thé” bao gém mdt hodc nhiéu nhém trong s6 dich mang b1 bao
quanh bao thai, dich thé chita nudc, méu (vi dy, huyét twong trong mau), huyét thanh,
dich ndo tly, ray tai, dich stta, Dich Cowper, tinh dich nit, dich k&, bach huyét, stra tir va,
dich nhéy (vi du, dich miii hodc dom dai), dich mang phéi, mu, nudc bot, ba nhon, tinh

dich, huyét thanh, md hoi, nude mat, nude tieu, dich tiet am dao, hodc chat non.

Nhu duge st dung ¢ day, thuat ngit “tc cheé” hodc “ngin ngtra” bao gdm ca sy rc
ché va ngin nglra hoan toan va mot phan. Chat e ché cé thé e che hoan toan hodc mot

phdn dich du kién.

Thuat ngit “diéu tri” chi viéc lam giam, ngin chin, lam thuyén gidm, lam bot, 1am
ngung, hodc lam 6n dinh su phat trién hodc tién trién ctia bénh/rdi loan (vi du, bénh ung
thu), lam gidm bot mac do trAm trong cua bénh/rdi loan (vi du, bénh ung thu) hodc cai

thién cac triéu chiing di kem voi bénh/rdi loan nay (vi du, bénh ung thw).

Nhu dugce st dung & day, lugng hop chét c6 hiéu qua dé diéu tri rdi loan, hodc
“luong c6 hiéu qué chita bénh” chi luong hop chit ma ¢6 hidu qua, khi dung lidu mot lidu
hodc nhiu liéu cho dbi tuong, trong xur Iy té bao, hodc trong chita bénh, lam thuyén
giam, lam nhe bdt hodc cai thién dbi tuong mic rdi loan ngoai mong doi khi khong dugc
diéu tri nay.

Nhu dugc st dung ¢ day, thuat ngl “dbi tuong” nham bao gém nguoi va dong vat
khong phai nguoi. Vi du vé ddi tugng ngudi bao gdm ngudi bénh (duge goi 1a bénh
nhan) méc rdi loan, vi du, r6i loan duge mo ta & day hoac dbi tugng binh thudng. Thuat
ngit “ddi tugng khong phai ngudi” theo mot khia canh ctia sang ché bao gom tat ca cac
dong vat cé xuong , vi dy, khong phai dong vat c6 vu (nhu ga, ludng cu, bo sat) va dong
vat ¢6 vi, nhu dong vat linh truéng khdng phai nguoi, vat nudi trong nha va/hodc dong

vat hitu dung trong néng nghiép, vi du, ctru, cho, meo, bo, lon, v.v..
Cac hop chat

Séng ché dé xuét hop chét ¢ cong thuc cAu tao I, hodc mudi dugc dung hodc

hydrat cta né:
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L
N*N/ NH,
H (D), trong do:

vong A 1a aryl don vong hodc heteroaryl don vong 5-6 canh tuy y dugc thé;

vong B 12 aryl don vong hoac heteroaryl don vong 5-6 canh tuy y dugc thé;

trong doé:

. vong A va vong B khong ddng thoi 12 aryl don vong 6 canh tiy y duoc thé;

. néu vong A 14 pyridyl khong dugc thé, thi vong B khong phai 1a phenyl tity

y duoc thé bé‘lng mot dén ba nhém duoc chon ddc 1ap tir metyl, etyl, t-butyl,

metoxy, CH(OH)CHj;, Cl, Br, SH, va CFj;

. néu vong A 1a heteroaryl 5 canh, thi vong B khong phdi 1a phenyl tuy y

duoc thé bing mot dén hai nhém duoc chon doc lap tir F, Cl, SO,CHs,
C(O)OCHj;, metyl, etyl, t-butyl, metoxy, etoxy, O-phenyl, CF;, OH, va
NO,;

. néu vong A 1a 5-thiazolyl dugc thé hai 1dn & vi tri 2,4, thi vong B khong

phai la phenyl dugc thé;

. hop chéit nay khong phai la:

(1) N*-2-pyridinyl-6-(3-pyridinyl)-1,3,5-triazin-2,4-diamin;

(2) 6-(6-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-
diamin;

(3) 6-(2-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-
diamin;

(4) N2-(3-clophenyl)-6-(2-clo-4-pyridinyl)-1,3,5-triazin-2,4-diamin;

(5) 3-[[4-[4-amino-6-[(3-clophenyl)amino]-1,3,5-triazin-2-yl]-2-
pyridinyl]amino]-1-propanol;
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(6) N-[3-[[4-amino-6-(2-metyl-4-pyrimidinyl)-1,3,5-triazin-2-
yl]lamino]-4-metylphenyl]-N'-[4-clo-3-(triflometyl)phenyl]-ure;

(7) N4 N4'-diphenyl-[2,2'-bi-1,3,5-triazin]-4,4',6,6'-tetramin;
(8) 6,6'-(2,6-pyridindiyl)bis[N-phenyl-1,3,5-triazin-2,4-diamin; hodc
(9) 6,6'-(2,3-pyrazinediyl)bis[N-phenyl-1,3,5-triazin-2,4-diamin.

Theo mét s6 phuong an, vong A 1a aryl don vong 6 canh tuy y duge thé. Theo mot
s6 phuong an, vong A 1a heteroaryl don vong 5-6 canh tuy y duoc thé. Theo mét sb

phuong an, vong A la heteroaryl 6 canh tuy y duoc thé.

Theo mdt s6 phuong an, vong A duogc chon tir phenyl, pyrazolyl, oxazolyl,
isoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl, va thiazolyl, trong d6 vong A tuy y dugc
thé béng dén hai phén ttr thé duoc chon ddc lap tir halo, -C;-C4 alkyl, -C,-C4 haloalkyl,
-C;-C; hydroxyalkyl, -NH-S(0),-(C;-C4 alkyl), -S(O),NH(C;-C; alkyl), -CN,
-S(0),-(C,-Cy alkyl), C;-C,4 alkoxy, -NH(C;-C, alkyl), -OH, -OCF3, -CN, -NH,, -
C(O)NH,, -C(O)NH(C;-C, alkyl), -C(O)-N(C;-C, alkyl),, va xyclopropyl tuy y dugc thé
bing OH.

Theo mot s6 phuong an, vong A dugc chon tir phenyl, pyrazolyl, oxazolyl,
isoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl, va thiazolyl, trong d6 vong A tuy y duoc
thé béng dén hai phﬁn ttr thé duoc chon ddc lap tir halo, -C;-C4 alkyl, -C,-C4 haloalkyl,
-C;-C4  hydroxyalkyl, -NH-S(0),-(C;-C, alkyl), -S(O),NH(C;-C4 alkyl), -CN,
-S(0),-(C;-Cy alkyl), Ci-C,4 alkoxy, -NH(C;-C4 alkyl), -OH, -CN, va -NH,.

Theo mdt s6 phuwong 4n, vong B dugc chon tir phenyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl, trong d6 vong B
tuy y dugce thé béng dén hai phﬁn ttr thé duoc chon ddc 1ap tir halo, -C,-Cy alkyl, -C,-C4
alkynyl, -C;-C, haloalkyl, -C;-C; hydroxyalkyl, C5-C4 xycloalkyl, -(Cy-C,
alkylen)-O-C,-C4 alkyl, -O-(C;-C, alkylen)-C;-Cs xycloalkyl, -NH-S(O),-(C;-C4 alkyl),
-S(0),NH(C,-C,4 alkyl), -S(0O),-NH-(C5-C¢ xycloalkyl), -S(O),-(heteroxyclyl no),-CN,
-S(0),-(C1-Cy4 alkyl), -NH(C,-C, alkyl), -N(C;-C, alkyl),, -OH, C(0O)-0-(C,-C, alkyl),
heteroxyclyl no, va -NH,.

Theo phuong an khéc, hop chét 14 hgp chit c6 cong thic cu tao II:
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(%)
ON Bt

N™ "NH,
H (IT), hodc mudi duoc dung cua nd, trong do:

vong A’ dugc chon tit phenyl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl, pyridin-3-yl va pyridin-2-yl, trong d6 vong A’
thy y duoc thé biang mot dén hai phin tir thé dugc chon doc lap tir 1-propenyl,
-xyclopropyl-OH, clo, flo, -CF;, -CHF,, -CHj;, -CH,CHj;, -CF,CH;, -S(O)CHj, -
S(0),CH;, -CH,OH, -CH(OH)CH;, -CH(OH)CF5, -OH, -OCHj;, -OCF;, -OCH,CHj3, -
C(0)-NH,, -CH,NH,, -NH,, -NH(CHjs), -CN va -N(CHs),; va

vong B> duwoc chon tir phenyl, pyridin-3-yl, pyridin-4-yl, pyridazin-4-yl,
isoxazol-4-yl, isoxazol-3-yl, thiazol-5-yl, pyrimidin-5-yl va pyrazol-4-yl, trong d6 vong
B’ tuy y dugc thé biang mot dén hai phén tir thé duoc chon ddc lap tir halo; -CN; -OH;
C,-C4 alkyl tuy y dugc thé bang halo, CN hodc -OH; -S(0),-C;-Cy alkyl; -S(0)-C;-C4
alkyl;  -S(0),-NH-C,-C4 alkyl; -S(O),-NH-CH,-CF5;  -S(0),-N(C;-C4  alkyl),;
-S(0),-azetidin-1-yl; -O-C;-C4 alkyl; -CH,-O-CH;, morpholin-4-yl, xyclopropyl,
xyclopropyl-C;-Cy alkyl, xyclopropyl-C,-Cy4 alkoxy, xyclopropyl-CN,
-S(0),-NH-xyclopropyl; -S(0),-NH-CH,-xyclopropyl; -C(O)-C,;-C4 alkyl, -C(O)-O-CHs;
trong do:

a. vong A’ va vong B’ khong dong thoi 13 aryl don vong 6 canh tuy y duoc

thé:
b. néu vong A’ 1a pyridyl khong duoc thé, thi vong B’ khong phai 1a phenyl

tuy y duoc thé béng mot dén ba nhém duoc chon doc 1ap tir metyl, etyl, t-

butyl, metoxy, CH(OH)CHs;, Cl, Br, SH, va CF5;

c. néu vong A’ 1a heteroaryl 5 canh, thi vong B’ khong phai 1a phenyl tuy y
dugc thé bing mot dén hai nhom duoc chon doc lap tir F, Cl, SO,CH,
C(O)OCH;, metyl, etyl, t-butyl, metoxy, etoxy, O-phenyl, CF;, OH, va
NO;

d.  hop chét nay khong phai la:

-11-
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(1) N7'-2~pyridinyl—6—(3 -pyridinyl)-1,3,5-triazin-2,4-diamin;

(2) 6-(6-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-diamin;
(3) 6-(2-metoxy-3-pyridinyl)-N2-(4-metylphenyl)-1,3,5-triazin-2,4-diamin;
(4) N2-(3-clophenyl)-6-(2-clo-4-pyridinyl)-1,3,5-triazin-2,4-diamin;

(5) 3-[[4-[4-amino-6-[(3-clophenyl)amino]-1,3,5-triazin-2-yl]-2-
pyridinyl]amino]-1-propanol;

(6) N-[3-[[4-amino-6-(2-metyl-4-pyrimidinyl)-1,3,5-triazin-2-yl]amino]-4-
metylphenyl]-N'-[4-clo-3-(triflometyl)phenyl]-ure;

(7) N4 N4'-diphenyl-[2,2'-bi-1,3,5-triazin]-4,4',6,6'-tetramin;
(8) 6,6'-(2,6-pyridindiyl)bis[N-phenyl-1,3,5-triazin-2,4-diamin; hodc
(9) 6,6'-(2,3-pyrazinediyl)bis[N-phenyl-1,3,5-triazin-2,4-diamin.

Theo mot sé phuong an vé cong thic II, vong A’ duoc chon tir 2-clophenyl, 2-
flophenyl, 2-metoxyphenyl, 3-hydroxyphenyl, 3-amidophenyl, 3-metylsulfinylphenyl, 3-
metylsulfonylphenyl, 3-(1-metanol)phenyl, 3-methanaminphenyl, 3-metoxy-2-flophenyl,
5-metoxy-2-flophenyl, 3-hydroxy-2-flophenyl, 5-hydroxy-2-flophenyl, 5-hydroxy-3-
flophenyl, 3-metanolphenyl, 3,5-dihydroxyphenyl, 3-triflometyl-5-clophenyl, 3-(1-
hydoxy-2,2,2-trifloetyl)phenyl, 3-(1-hydoxyetyl)phenyl, 3-(1-hydoxyxyclopropyl)phenyl,
3-hydroxymetyl-5-phenol, pyridin-2-yl, 3-flopyridin-2-yl, 3-xyanopyridin-2-yl, 3,6-
diflopyridin-2-yl, 3-flo-6-metoxypyridin-2-yl, 3-flo-6-hydroxypyridin-2-yl, 3-flo-6-
aminopyridin-2-yl,  4-flo-6-aminopyridin-2-yl, 6-propen-1-ylpyridin-2-yl, 6-prop-1-
ylpyridin-2-yl,  6-metylaminopyridin-2-yl, = 3-flo-6-triflometylpyridin-2-yl,  4-clo-6-
aminopyridin-2-yl, 4-flo-6-aminopyridin-2-yl, 4-clo-6-metoxypyridin-2-yl, 6-
aminopyridin-3-yl, 2-metoxypyridin-3-yl, 6-aminopyridin-2-yl, 6-clopyridin-2-yl, 6-
triflometylpyridin-2-yl, 6-diflometylpyridin-2-yl, 4-(CH,OH)-6-triflometyl-pyridin-2-yl,
4-(CH,0OH)-6-clo-pyridin-2-yl, 6-(1,1-difloetyl)-4-flopyridin-2-yl, 4-
triflometylpyrimidin-2-yl, 4-aminopyrimidin-2-yl, 6-triflometyl-4-aminopyrimidin-2-yl,
4-triflometyl-6-aminopyrimidin-2-yl, 4-aminopyrimidin-2-yl, 2-aminopyrimidin-4-yl, 2-
aminopyrimidin-5-yl, 4,6-diclopyridin-2-yl, 3,5-diclophenyl, 2,6-diflophenyl, 2-
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metyloxazol-4-yl, 3-metylisoxazol-5-yl, 4-triflometyl-thiazol-2-yl, 4-metylthiazol-2-yl va
phenyl.

Theo mdt sd phuong an vé cong thic II, vong B> duoc chon tir 2-(morpholin-4-
yl)pyridin-4-yl, 2-dimetylaminopyridin-4-yl, 3-(2-methyoxyetyl)phenyl, 3,5-diflophenyl,
3-clophenyl, 3-xyanometylphenyl, 3-xyanophenyl, 3-(xyclopropylmetyl)phenyl, 3-
xyclopropylaminosulfonylphenyl, 3-dimetylaminosulfonylphenyl, 3-etylsulfonylphenyl,
3-flophenyl, 3-metylsulfonylphenyl, 4-flophenyl, 3-(1-hydroxyisopropyl)phenyl, 3-
metylsulfonyl-5-clophenyl, 3-metylsulfonyl-5-flophenyl, 3-(N-2,2,2,-
trifloetylaminosulfonyl)phenyl,  3-(N-xyclopropyl)benzamit,  5-clopyridin-3-yl,  5-
xyanopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-4-yl, 5-flopyridin-3-yl, 2-(1-
hydroxyisopropyl)pyridin-4-yl, S5-triflomethypyridin-3-yl, 2-triflometylpyridin-4-yl, 2-
diflometylpyridin-4-yl, 2-clopyridin-4-yl, 6-clopyridin-4-yl, 6-xyanopyridin-4-yl, 2-
xyanopyridin-4-yl, 6-xyclopropylpyridin-4-yl, 6-etoxypyridin-4-yl, 6-flopyridin-3-yl, 2-
flopyridin-4-yl,  5,6-diflopyridin-3-yl,  6-flopyridin-4-yl, ~ 6-metylpyridin-4-yl, = 2-
diflometylpyridin-4-yl, 6-triflometylpyridin-4-yl, 2-(1-metoxyxyclopropyl)pyridin-4-yl,
2-xyclopropylpyridin-4-yl, 2-(propan-1-one)pyridin-4-yl, 2-(1-metylxyclopropyl)pyridin-
4-yl, 2-(1-xyanoxyclopropyl)pyridin-4-yl, 2-(1-xyanoisopropyl)pyridin-4-yl, isoxazol-4-
yl, phenyl, pyridin-4-yl, picolinat-2-yl, pyrimidin-5-yl, 1-propylpyrazol-4-yl, 6-metyl-
pyridazin-4-yl, va thiazol-5-yl.

Céc phuong 4an khac duoc dé xudt & ddy bao gdm t6 hop ctia mot hozc nhiéu

phuong 4n trong sb cac phuong an cu thé dugc dé cdp trén day.

Theo phuong an khéc, hop chit dugc chon tir hop chat bat ky trong s6 cac hop

chit duoc néu trong bang 1, dudi day.

Bang 1. Céc hop chét dai dién
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Sang ché con dé xuit cac phuong phap didu ché hop chét c6 cong thire T hodc

hop chit theo phuong an bét ky trong sd cac phuong 4n duoc md ta & diy bao gdm

LA

N .
viéc cho H phan ing véi NH;. Theo mot so phuong én, phuong phap

N™ >N
n R A . )|\ “ o . NHZ
néu trén bao gom budc (1) cho CI© N "Cl phan Gng voi tao ra

X OB Bt
H § CI; va bude (2) cho l':jl v phan @ng v6i NH;. Hop chét
theo khia canh bat ky ctia sang ché c¢6 thé chira mot hodc nhiéu tim khong dbi ximg va
do d6 tdn tai dudi dang cac chit triét quang, hdn hop triét quang, hdn hop chét dong
phan dbi anh khong theo ty 1& 1:1 (scalemic mixture), va hdn hop cac chit ddng phan
khong ddi quang, cling nhu cac chit ddng phan dbi anh don hoic chit ddng phan l1ap
thé don ma gin nhu khéng chira chit dong phan ddi anh hoic chit ddng phan l4p thé
c6 thé khac. Thudt ngit “gan nhu khong chtra cic chit dong phan lap thé khac” nhu
duoc sit dung & ddy chi ché phim dugc 1am gidu vé hop chét ¢ hoa hoc 1ap thé dugc
chon & mét hodc nhiéu tam lap thé dugc chon it nhit khoang 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99%. Thuat nglt “dugc lam giau” chi it
nhét ty 1€ phén traim dugc néu cia ché phém 1a hop chét ¢6 hoa hoc lap thé dugc chon
& mot hodc nhiéu tAm lap thé dugc chon. Phuong phap thu dugc hodc téng hop chét
ddng phan d6i anh hodc chit dong phén lap thé don d6i voi hop chit dé xuat 1a da biét
tfong linh vuc nay va c6 thé dugc ap dung khi thich hop cho cac hop chét cudi hodc

cho vat liéu ban dau hodc cac chat trung gian.

Theo mot sd phuong an, hop chit c6 cong thure I hodc I duge lam giau vé mét

cau truc hodc cac cau triuc c¢6 hoa hoc 1dp thé dugc chon & mot hodc nhi€u nguyén ti
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cacbon. Vi du, hop chat dugc lam giau chit ddng phén 1ap thé cu thé it nhét 12 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99%.

Hop chét ¢ cong thtrc I hodc II con ¢o thé c6 mot hodc nhiéu su thay thé déng
vi. Vidu, H ¢6 thé & dang déng vi bét ky, bao g61n IH, H (D hoac doteri), va ‘H (T
hodc triti); C ¢é thé & dang déng vi bét ky, bao gém e, 2, 13C, va 14C; N c6 thé &
dang ddng vi bit ky, bao gém BN, "N va PN; O ¢6 thé & dang ddng vi bét ky, bao
gbm 0, 0 va '80; F ¢o thé ¢ dang ddng vi bt ky, bao gdm 8F: va dang dong vi
tuong tu. Vi du, hop chéit dugce lam giau ¢ dang déng vi cu thé trong s6H, C,N, O
va/hoic F it nhét 13 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
hoac 99%.

Trwr khi c6 quy dinh khéc, néu hop chét duoc boc 16 duoge goi tén hodc dugc mo
ta béng cAu tric ma khong chi rd hoa hoc lap thé va c¢6 mot hodc nhiéu tAm bat dbi,
can hiéu rdng hop n6 thé hién tit ca cac chit ddng phan 1ap thé c6 thé co ciia hop chat
nay.

Hop chét theo mot khia canh cta sang ché cling co thé duoc thé hién ¢ nhiéu
dang hd bién, trong cic truong hop nidy, mot khia canh clia sdng ché bao gdm tuyét
dbi tit ca cac dang hd bién cua cac hop chit dugc mo ta & day, mic du chi mdt dang
hd bién duy nhit c6 thé duoc thé hién (vi du, alkyl hoa hé vong c6 thé din dén su
alkyl héa & nhidu vi tri, mot khia canh ctia sang ché bao gém tuyét ddi tit ca cac san
phim phan Ung ndy; va cac chit hd bién keto-enol). TAt ca cic dang dong phan cua

cac hop chit nay duoc bao gdm mdt cach tuyét ddi & day.

C6 thé thuén tién hoic mong mudn dé diéu ché, tinh ché, va/hoic xur ly mubi
tuong (mg cta hop chit hoat tinh, vi du, mudi dugc dung. Vi du vé cac mudi dugc
dung dugc dé cap trong Berge et al., 1977, " Duoc dung mudi." J. Pharm. Sci. Vol. 66,
pp. 1-19.

Vi du, néu hop chit 14 anion, hodic c6 nhém chirc ma co thé 1a anion (vi du,
-COOH ¢6 thé 1a -COO"), thi mudi c6 thé duoc tao ra véi cation thich hop. Vi du vé
cac cation vo co thich hgp bao gdm, nhung khong chi giéi han &, ion kim loai kiém
nhu Na* va K, cation kiém thé nhu Ca?* vamg?®*, va c4c cation khac nhu A", Vi du
vé& cac cation hitu co thich hop bao gém, nhung khong chi gi¢i han &, ion amoni (zitc

la, NH, ") va ion amoni dugc thé (vi du, NH;R', NH,R*", NHR**, NR*"). Vi du v& mot
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s6 ion amoni dugc thé thich hop la céc ion dugc co nguén géc tir: etylamin,
dietylamin, dixyclohexylamin, trietylamin, butylamin, etylendiamin, etanolamin,
dietanolamin, piperazin, benzylamin, phenylbenzylamin, colin, meglumin, va
trometamin, cling nhu céc axit amin, nhu lysin va arginin. Vi du v& ion amoni bic bbn

phd bién 1a N(CH;),".

Néu hop chét 1a cation, hodc c¢6 nhém chirc ¢6 thé 1a cation (vi du, -NH, co6 thé
1a -NH;"), thi mudi c6 thé duge tao ra v6i anion phu hop. Vi du vé cac anion vb co
phtl hop bao gdm, nhung khong chi giéi han &, cic anion c6 ngudn gbc tir cac axit vo
co sau: axit clohydric, bromhydric, iothydric, sulfuric, sulfuro, nitric, nitro,

phosphoric, va phosphoro

Vi du v& cac anion hitu co thich hop bao gdm, nhung khéng chi gi6i han &, céc
anion c6 ngudn gbc tr cac axit hitu co sau: 2-axetyoxybenzoic, axetic, ascorbic,
aspartic, benzoic, camphorsulfonic, xinnamic, Xitric, edetic, etandisulfonic,
etansulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic, hydroxymaleic,
hydroxynaphtalen carboxylic, isethionic, lactic, lactobionic, lauric, maleic, malic,
metansulfonic, mucic, oleic, oxalic, palmitic, pamoic, pantosau ddic, phenylaxetic,
phenylsulfonic, propionic, pyruvic, salixylic, stearic, sucxinic, sulfanilic, tartaric,
toluensulfonic, va valeric. Mesylat cia mdi hop chét trong Bang 1 rd rang dugc bao
gbm & ddy. Vi du vé cac anion hitu co polyme thich hgp bao gém, nhung khong chi
gidi han &, cac anion c6 ngudn gbc tir cac axit polyme sau: axit tanic, carboxymetyl

xenluloza.

Do d6 cac hop chit duge dé xudt & ddy bao gdm chinh cac hop chét nay, ciing
nhu cac mudi cia chung, hydrat va tién duoc chit ctia chung, néu c6 thé st dung
dugc. Céc hop chit duoc dé xuét & day co thé dugc cai bién va duoc chuyén hoa
thanh céc tién dugc chét bang cach gin vao cac nhom chirc phi hop dé lam ting dic
tinh sinh hoc chon loc, vi dy, huéng dich dén mot mé cu thé. Cac cai bién nay (tuc 1a,
cac tién duoc chét) 1a da biét trong linh vue ndy va bao gdbm cac cai bién ma lam ting
su thAm thau sinh hoc vao khoang sinh hoc da néu (vi du, méu, hé bach huyét, hé than
kinh trung wong), lam tang d6 kha dung qua dudng miéng, 1am ting do hoa tan dé cho
phép viéc dung bang cach tiém, lam thay d6i qua trinh chuyén héa va lam thay dbi tbc

d6 bai tiét. Vi du vé céc tién duogc chit bao gdm este (vi du, phosphat, axit amin (vi
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duy,valin) este), carbamat va céc chét dan xudt dugc dung khac, ma, khi dung cho dbi
tuong, co thé tao ra hop chit ¢6 hoat tinh. Canxi va natri phosphat cua mdi hop chét
trong Bang 1, néu thich hop, r6 rang 1a dugc bao gdm & day. Cac este clia axit amin
(vi du, valin) cua mdi hop chét trong Bang 1, néu thich hop, ro rang la dugc bao g61n
o day.

Ché pham va duodng st dung

Ché phidm dugc sir dung trong phuong phap duge md td & day c6 thé duogc bao
ché cung voi chét mang dugc dung hodc t4 dugce thanh ché phém dugc dung trude khi
ding cho ddi twong. Theo phuong 4n khac, ché phim duoc dung nay con bao gdbm cac
tac nhan chita bénh bd sung vdi luong c6 hiéu qua dé dat duogc su diu bién bénh hoic

cac triéu chimg cia bénh, bao gom cac bénh dugc mo ta ¢ day.

Thuét ngtr “chét mang hodc t4 dugc dugce dung” chi chét mang hodc ta dugc
ma c6 thé duoc ding cho dbi tugng, cing vdi hop chat theo mot khia canh ciia séang
ché, va khong 1am mét hoat tinh dugc 1y ctia né va khong gy doc khi dugc dung &

céc lidu du dé phan phéi lugng diéu tri bénh ctia hop chit.

Chét mang, t4 dugc va chét dan thudc duogc dung c6 thé duoc st dung trong
duoc phdm theo mot khia canh ctia sang ché bao gdm, nhung khong chi gidi han &,
chit trao dbi ion, nhém oOxit, nhdom stearat, lexithin, hé phéan phéi thudc tu nhii tuong
héa (self-emulsifying drug delivery system-SEDD) nhu d-o-tocopherol
polyetylenglycol 1000 sucxinat, chét hoat dong bé mit duoc sir dung trong cac dang
lidu duoc nhu Tweens hodc cdc nén phan phdi dang polyme tuong tu khac, protein
huyét thanh, nhu albumin huyét thanh nguoi, cac chét dém nhu phosphat, glyxin, axit
sorbic, kali sorbat, hon hop glyxerit mot phén cua cac axit béo no tir thuc vét, nudc,
mudi hodic cac chit dién giai, nhu protamin sulfat, dinatri hydro phosphat, kali hydro
phosphat, natri clorua, mudi kém, keo silica, magie trisilicat, polyvinyl pyrolidon, céc
chdt c¢6 thanh phin chinh 13 xenluloza, polyetylen glycol, natri
carboxymetylxenluloza, polyacrylat, sap, polyme khdi polyetylen-polyoxypropylen,
polyetylen glycol va m& 16ng ctru. Xyclodextrin nhu a-, B-, va y-xyclodextrin, hodc
céc chit dan xuét duoc cai bién hoa hoc nhu hydroxyalkylxyclodextrin, bao gém 2- va

3-hydroxypropyl-p-xyclodextrin, hodc cac chat dan xudt dugc hoa tan khéc ciling c6
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thé duogc st dung mot cach co loi dé lam ting cudng sy phan phéi cua hop chét c6

cong thire duge mo ta & day.

Duoc phdm theo mot khia canh clia séng ché ¢6 thé duoc dung theo duong
miéng, ngoai dudng tidu hoa, biang cach xong hit, dung khu tra, qua dudng tryc trang,
qua duong mili, trong khoang miéng, qua 4am dao hodc qua b cly duéi da, t6t hon 1a
dung qua duong miéng hoac dung bang cch tiém. Dugc pham theo mdt khia canh ctia
sang ché co thé chua chét mang, t4 duoc hodc chit dan thubc dugc dung khong doc
thong thuong bat ky. Trong mét sd trudng hop, pH cla ché phim co6 thé duoc didu
chinh béng cdc axit, bazo, chit dém dugc dung dé tang cuong do 4n dinh cua hop chét
duoc bao ché hodc dang phan phdi ciia n6. Thuat ngit ngoai dudng tiéu héa nhu duoc
st dung & ddy bao gdm céc k§ thuét tiém hodc truyén duéi da, trong da, trong tinh
mach, trong co, trong khép, trong dong mach, trong hoat dich, trong xuwong tc, trong

v0, trong thuong ton va trong so.

Duoc phdm nay ¢6 thé & dang ché pham vo tring tiém duoc, vi du, nhu huyén
phi chira nuée hodc ¢ dau vo tring tiém dugc. Huyén phil nay c6 thé duge bao ché
theo k¥ thuat da biét trong linh vuc bing cich st dung céc chét phan tan hoic chit
lam u6t thich hop (nhu, vi dy, Tween 80) va chét tao huyén phi. Ché phdm vo tring
tiém duoc cling c6 thé 1a dung dich hodic huyén phii v6 tring tiém dwgc trong chét pha
lodng hodic dung mdi khong ddc, chip nhan dugc ngoai dudng tiéu héa, vi du, nhu
dung dich trong 1,3-butandiol. Trong sb cic chét dan thubc va dung méi chip nhan
dugc ma co thé duoc sir dung 1a manitol, nudc, dung dich Ringer va dung dich natri
clorua dang truong. Ngoai ra, cac ddu khong bay hoi, vo tring thudng dugc sit dung
lam dung méi hodc méi trudng tao huyén phil. Cho muc dich nay, diu khong bay hoi
nhe bat k¥ c6 thé dugc sir dung bao gdm cac mono- hodc diglyxerit tong hgp. Cac axit
béo, nhu axit oleic va cac chét dan xuét glyxerit ctia n6 13 hitu dung trong bao ché cac
dang tiém duogc, nhu dAu tu nhién dugc dung, nhu dau 6liu hodc diu thau dau, dic biét
lé & dang dugc polyoxyetyl hoa ciia chung. Cac dung dich hodc huyén phu chira dau
ndy cling c¢6 thé chtra chit pha lodng hodc chit phan tan 12 rugu mach dai, hoic
carboxymetyl xenluloza hodc chit phin tan twong ty ma thuong duge sir dung trong
bao ché cac dang lidu duge dung nhu nhil twong va hodc huyén phu. Cac chat hoat
dong bé mat thuong duogc str dung khéc nhu Tweens hodc Spans va/hodc cac chét nhil
héa tuong tu khac hodc céc chit 1am tang cuong do sinh kha dung ma thuong duge su
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dung trong san xuat cac dang liéu ran, léng hodc dang liéu dugc dung khéc cling ¢

thé duoc st dung cho muc dich bao ché.

Dugc phdm theo mdt khia canh ctia sang ché c6 thé duge dung qua dudng
miéng & dang lidu chip nhan dugc qua dudng miéng bét ky bao gdm, nhung khong
chi gidi han &, vién nang, vién nén, nhil twong va huyén phti, dang phin tan va dung
dich trong nudce. Trong trudng hop cac vién nén dé ding qua dudng miéng, chit mang
thuong duoc stir dung bao gom lactoza va tinh bot ngd. Céc chit lam tron, nhu magie
stearat, cling thuong duoc bd sung. Dé dung qua duong miéng & dang vién nang, cic
chét pha loang hitu dung bao gdm lactoza va tinh bdt ngd khd. Néu cac huyén phu
va/hodc nhil twong trong nude duge dung qua dudng miéng, thanh phan hoat tinh c6
thé duoc tao huyén phu hodc duge hoa tan trong pha du duge két hop vai chét tao
nhii twong va/hoic chét tao huyén phi. Néu mubn, mot s6 chit tao ngot va/hodc tao

mui va’hodc tao mau cé thé dugc bo sung.

Duoc phdm theo mdt khia canh ciia sang ché ciing ¢6 thé dugc ding & dang
vién dang dé dung qua dudng tryc trang. Cac ché phim nay c6 thé dugc bao ché bang
cach tron hop chét theo mot khia canh cta sang ché véi ta duoc thich hop khong gay
kich thich 1a chét rin & nhiét d6 trong phong nhung 13 chét léng & nhiét d6 trong truc
trang va do d6 s& tan chay trong truc trang dé giai phong thanh phan hoat tinh. Cac vat
liéu nay bao gdém, nhung khong chi giéi han &, bo cacao, sip ong va polyetylen

glycol.

Viéc dung khu tra dugc phém theo mot khia canh ctia sdng ché 13 hitu dung khi
phép diéu tri mong mudn lién quan dén céc vi tri hodc co quan da dang tiép can dugc
béng cach dung khu tra. pé dung khu tra trén da, dugc phﬁm cin dugc bao ché voi
pomat thich hgp chta thanh phén hoat tinh dugc tao huyén phu hodc dugc hoa tan
trong chit mang. Chat mang dé ding khu trd hop chit theo mét khia canh cta sang
ché bao gdbm, nhung khong chi gi6i han &, ddu khoang, ddu mo léng, ddu mo tring,
propylen glycol, hop chét polyoxyetylen polyoxypropylen, sap nhii héa va nuée. Theo
cach khac, dugc phdm nay c6 thé dugce bao ché véi dung dich dudng da hoic kem
thich hop chtra hop chét hoat tinh dugc tao huyén phi hodc duoc hoa tan trong chit
mang véi tac nhan nhii héa thich hop. Chit mang thich hop bao gdm, nhung khong

chi gi6i han &, ddu khoang, sorbitan monostearat, polysorbat 60, sap xetyl este, rugu
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xetearylic, 2-octyldodecanol, rwou benzylic va nude. Dugc phdm theo mot khia canh
ctia sang ché ciing ¢ thé dwoc sir dung khu trii 1én dudng tiéu héa dudi bang dang bao
ché vién dan dit & truc trang hodc & dang bao ché dung dé thut thich hop. Miéng dip

qua chan bi khu tra ciing ¢6 thé dugc bao gdm trong mot khia canh ctia sang ché.

Duoc phdm theo mdt khia canh ciia sang ché c6 thé duge ding bang cach khi
dung hoic x6ng hit quad dudong miii. Cac ché phim nay duogc bao ché theo ky thuat da
biét trong linh vuc bao ché duogc va ¢ thé dugc didu ché dudi dang dung dich trong
nuée mudi sinh 1y, st dung rugu benzyl hoidc cac chét bao quan phu hop khac, cac
chét thic déy su hép thu dé tang cuong do sinh kha dung, flocarbon, va/hodc cac chét

dn dinh hodc phén tan khac da biét trong linh vuec.

Néu cac ché phidm theo mét khia canh cta sang ché chira hdn hop gdm hop chit co
cong thie duge mo ta & ddy va mot hodc nhiéu tac nhan chira bénh hodc phong bénh
bd sung, thi ca hop chit va tac nhan bd sung nay can c¢6 mit véi ndng do trong liu
ding ndm trong khoang tir 1 dén 100%, va t6t hon nim trong khoang tir 5 dén 95%
lidu ding thuong duoce st dung trong phac dd don tri. Tac nhan bd sung c6 thé duoc
dung riéng r€, la mot phﬁn cua phéc dd da lidu, véi hop chit theo mdt khia canh cua
sang ché. Theo cach khéc, cic tac nhan nay c6 thé 1a mot phan cta dang lidu don,

dugc phdi hop v6i hop chit theo mét khia canh cua sang ché trong mot ché phim.

Hop chét duge mo ta & day c6 thé, vi du, duoc ding bing cach tiém, trong tinh
mach, trong dong mach, duéi bi, trong bung, trong co, hodc dudi da; hodc qua dudong
miéng, trong khoang miéng, qua duong miii, qua niém mac, khu tra, trong ché phdm
ding cho mit, hodc bang cach xdng hit, cing vé6i khoang liéu dung tir 0,5 dén
100mg/kg can ning co thé, theo cach khac céc liéu dung nim trong khoadng tir 1mg
dén 1000mg/liéu, mdi 4 dén 120 gid, hodc theo yéu ciu cta thube cu thé. Cac phuong
phap & ddy du tinh viéc st dung lugng c6 hiéu qua ctia hop chét hodc ché pham chira
hop chit dé dat duoc hiéu qua mong mudn hodc da dinh. Thong thuong, dugc phém
theo mot khia canh ctia sang ché s& duoc dung tir 1 dén 6 14n mdi ngay hodc theo cach
khac, 1a truyén lién tuc. Viéc dung nhu vay ¢6 thé duge sir dung lam phép tri liéu man
tinh hodc cip tinh. Luong thanh phin hoat tinh c6 thé duge két hop véi nguyén liéu
chat mang dé tao ra dang liéu don s& thay ddi phu thudc vao vat chi duge didu tri va

duong dung cu thé. Ché phdm thudong chira tir 5% dén 95% hop chit hoat tinh (theo
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khdi lugng). Theo cach khac, cac ché phidm nay chira tir 20% dén 80% hop chét hoat
tinh.

Céc lidu thip hodc cao hon céc lidu duge néu trén dy c6 thé dugc yéu cau.
Liéu dung va phac dd didu tri cu thé cho ddi tugng cu thé bét ky s€ phu thudc vao
nhiéu yéu td khac nhau, bao g61n hoat tinh cda hop chét cu thé dugc str dung, do tudi,
khéi luong co thé, tinh trang stc khde chung, gidi tinh, ché d6 dinh dudng, thot gian
dung thude, tbc do bai tiét, su két hop thudc, mtc do trim trong va dién bién cia
bénh, tinh trang bénh 1y hodc triéu ching, khuynh hudng cua ngudi bénh ddi véi

bénh, tinh trang bénh ly hodc tri¢u ching, va chi dinh cia bac s¥ diéu tri.

Khi da cai thién duogc tinh trang bénh 1y cta ddi tuong, lidu duy tri ctia hop
chét, ché phém, hodc két hop theo mdt khia canh cua sang ché ¢6 thé duoc dung, néu
can thiét. Do do, lidu dung hodc tn suét dung thudc, hodc ca hai, c6 thé duoc giam,
theo ham sd cua triéu chimg, dén muc do ma tai d6 duy tri dwgc tinh trang bénh ly
dugc cai thién khi cc triéu chung duoc lam thuyén giam dén muc d6 mong mudn.
Tuy nhién, cac dbi twong nay cé thé, co thé yéu cdu viéc diéu tri ting dot trong

khoang thoi gian dai dua trén sy tai phat bat ky ciia cac tridu ching bénh.

Dugc pham duge md ta trén ddy chira hgp chat c6 cong thire ciu tao I hoic II
hodc hop chit dugc md ta theo phuong 4n bit ky trong sd cac phuong 4n & ddy, c6 thé

con chtra tdc nhan chita bénh khac hitu dung dé diéu tri bénh ung thu.
Phuong phép st dung

Hoat tinh tc ché cia cac hop chit dugc dé xuit & day dbi véi cac thé dot bién
IDH2 (vi du, IDH2R140Q va IDH2R172K) ¢6 thé dugc thir nghiém bing cic phuong

phép dugc mo ta trong vi du A hodc cac phuong phép tuong tu.

Sang ché mo ta phuong phap e ché hoat tinh gay dot bién IDH2 bao gdm viée
cho dbi twong can tc ché tiép xuc véi hop chit co cong thic cdu tao I hodc II, hop
chat dugc mé ta theo phuong 4n bét ky trong s6 céc phuong 4n & day, hodc mudi duge
dung cua né. Theo mot phuwong an, bénh ung thu can duogc diéu tri duge dic trung bédi
alen dot bién ctia IDH2 trong d6 dot bién IDH2 nay tao ra kha ning méi ctia enzym dé
xic tdc cho phan Ung kh phu thuoc NADPH kht o-ketoglutarat thanh
R(-)-2-hydroxyglutarat & d6i tugng. Theo mdt khia canh cta phuong an nay, dot bién
IDH2 c6 dot bién R140X. Theo khia canh khic ciia phurong 4n nay, dot bién R140X 14
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d6t bién R140Q. Theo khia canh khéc ctia phuong 4n nay, dot bién R140X 14 dot bién
R140W. Theo khia canh khéc ctia phuong 4n nay, dot bién R140X 1a dot bién R140L.
Theo khia canh khac cta phuong an nay, dot bién IDH2 c6 dot bién R172X. Theo
khia canh khac cia phuwong an nay, dot bién R172X 1a dot bién R172K. Theo khia
canh khac cia phuong an nay, dot bién R172X la dot bién R172G.

Sang ché con mo ta cac phuong phap diéu tri bénh ung thu duge dic trung béi
su ¢ mit cua alen dot bién cia IDH2 bao gém bude cho dbi tuong can didu tri st
dung (a) hop chét c6 cong thire cdu tao I hoic II, hop chit duoc mé ta theo phuong 4n
bat ky trong sb cac phuong an & day, hodc mudi duoc dung cua nd, hodc (b) dugc

pham chua (a) va chit mang duoc dung.

Theo mot phuwong an, bénh ung thu can duoc diéu tri duge dic trung bdi alen
dot bién ciia IDH2 trong d6 dot bién IDH2 nay tao ra kha ning méi cia enzym dé xuc
tic cho phan tUng kht phu thuoc NADPH khtr a-ketoglutarat thanh
R(-)-2-hydroxyglutarat & ngudi bénh. Theo mot khia canh cia phuong an nay, dot
bién IDH2 c6 dot bién R140X. Theo khia canh khac ctia phwong an nay, dot bién
R140X 1a dot bién R140Q. Theo khia canh khic cia phuong an nay, dot bién R140X
1a dot bién R140W. Theo khia canh khac cia phuong an nay, dot bién R140X 1a dot
bién R140L. Theo khia canh khic ctia phuwong 4n nay, dot bién IDH2 c6 dot bién
R172X. Theo khia canh khac ctia phwong 4n nay, dot bién R172X 1a dot bién R172K.
Theo khia canh khéc ctia phuong 4n nay, dot bién R172X 1a dot bién R172G. Bénh
ung thu cé thé dugc phéan tich béng cach x4c dinh trinh ty mau té bao dé x4c dinh su
c6 mit va ban chit cu thé cta (vi dy, su c6 mit cua axit amin bi bién ddi o) dot bién &

axit amin 140 va/hoac 172 cia IDH2.

Khong bi gi¢i han béi ly thuyét, ngudi nop don tin ring cac alen dot bién cia
IDH2 trong d6 dot bién IDH2 nay tao ra kha ning méi clia enzym dé xic tac cho phan
ung khtr phu thuoc NADPH khtr o-ketoglutarat thanh R(-)-2-hydroxyglutarat, va cu
thé 1a céc dot bién R140Q va/hoac R172K ctia IDH2, bidu thi dic trung tap hop con
clia tit ca céac loai bénh ung thu, ma khong ké dén ban chét té bao hodc vi tri cia
ching trong co thé. Do dé, hop chit va phuong phap theo mot khia canh cia sang ché

14 hiru dung dé diéu tri loai bénh ung thu bit ky ma dugc dic trung bdi sy ¢6 mit cla
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alen dot bién ctia IDH2 tao ra hoat tinh nay va cu thé 1 dot bién IDH2 R140Q va/hosc
R172K.

Theo mdt khia canh cia phuong 4n nay, hiéu qua diéu tri bénh ung thu dugc
theo d3i bang cach do muc 2HG cua dbi tuong. Thong thudng, mic 2HG duge do
trude khi didu tri, trong d6 mirc ting 1a biéu thi cho viéc st dung hop chét ¢ cong
thirc I hodc II hodc hop chét dwoc mé ta theo phuong an bét ky trong sd cac phuong
an dugc mo ta ¢ day dé diéu tri bénh ung thu. Khi da tao ra dugc mic tdng nay, muc
2HG duoc xac dinh trong subt qué trinh va/hodc sau khi két thuc diéu tri dé tao ra hiéu
qua. Theo mot sé phuong an, mirc 2HG chi duge xic dinh trong sudt qua trinh
va/hodc sau khi két thic diéu tri. Su giam mc 2HG trong qué trinh diéu tri va sau khi
didu tri 12 chi bao v& hiéu qua. Tuong tu, viée x4c dinh ring mirc 2HG khong gia ting
trong subt qua trinh diéu tri hodc sau khi diu tri ciing biéu thi hiéu qua. Thong
thuong, cac phép do 2HG nay s€ dugc st dung cung v6i cdc phuong phap xéc dinh
hidu qua cua phuong phéap diéu tri bénh ung thu da biét khac, nhu sy giam vé s6 lwong
va kich thudc khdi u va/hodc cac tén thuong di kéem véi bénh ung thu khéc, viée cai
thién tinh trang strc khde chung cia dbi tugng, va su thay dbi vé cac diu chuin sinh

hoc khéc ma di kém véi hidu qua diéu tri bénh ung thur.

2HG c6 thé duge xac dinh trong mau bang LC/MS. Mau nay duoc tron theo ty
18 80:20 v6i metanol, va dugc ly tdm & tée d6 3.000 vong/phit trong 20 phit & 4 d6 C.
C6 thé thu gom phin dich ndi tao thanh va gitt & -80 d6 C trudc khi LC-MS/MS dé do
murc 2-hydroxyglutarat. R4t nhiéu phuong phap phan tach bang sic ky 1ong (LC) khac
nhau c¢6 thé duoc st dung. Mdi phuong phap c6 thé két hop vé6i k§ thuat ion héa phun
dién tr am (ESI, -3,0 kV) dé khdi phé ké ba t& cuc hoat dong trong mo hinh quan tric
nhiu phan tng (MRM), v6i thong sé MS duoc tdi uu trén cac dung dich chét chuyén
hoéa chudn dugc dua vao. Cac chat chuyén hoa c¢6 thé dugc phan tach bing sic ky pha
dao sir dung tributyl-amin 10mM lam chat bit cip ion trong pha dong chira nuéc, theo
bién thé cua phuong phap dugc bao cdo trude d6 (Luo et al. J Chromatogr A 1147,
153-64, 2007). Mt phuong phap cho phép su phén giai cac chit chuyén héa TCA: t =
0, 50% B; t =15, 95% B; t= 7, 95% B; t= 8, 0% B, trong d6 B chi pha hitu co ding
chtra metanol 100%. Mot phuong phap khac dic hiéu ddi véi 2-hydroxyglutarat, chay
gradien tuyén tinh nhanh tir 50% -95% B (dung dich dém nhu dugc dinh nghia trén
day) trong 5 phut. Synergi Hydro-RP, 100mm x 2 mm, kich thudéc hat 2,1um
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(Phenomonex) co thé duoc st dung lam c0t, nhu dugc mo ta trén day. Céc chét
chuyén hoa c6 thé duoc dinh lwong bang cich so sanh cac dién tich dinh véi cac
chuan chét chuyén hoa tinh khiét & ndng d6 da biét. Cac nghién ctru hdi luu chit
chuyén hoa tur 1 C-glutamin c6 thé dugce thuc hién nhu duge md ta, vi du, trong

Munger et al. Nat Biotechnol 26, 1179-86, 2008.
Theo mot phuong 4n 2HG duoc danh gia truc tiép.

Theo phuong 4n khac chat din xuét ciia 2HG duoc tao ra trong qué trinh thuc
hién phuong phap phan tich nay dugc danh gia. Vi du, chat dan xuit nhu vay c6 thé 1a
chét dan xudt dugc tao ra trong phan tich MS. Céc chét din xuét nay c6 thé bao gdbm
san phém cong mudi, vi du, san phém cOng cua Na, bién thé hydrat hoa, hodc bién thé
hydrat héa ma ciing 12 san phdm cong mubi, vi du, san phdm cdng ctia Na, vi du, nhu

duoc tao ra trong phan tich MS.

Theo phuong 4n khac chat dan xuét chuyén hoa cia 2HG dugc dinh luong. Céc
vi du bao gém cac loai dugc tao ra hodc dugc gia tdng, hodc dugc giam, do sy c6 méit

cua 2HG, nhu glutarat hodc glutamat tuwong quan véi 2HG, vi dy, R-2HG.

Céc chét din xudt 2HG vi du bao gdm céc chit din xuét khir hydrat nhu hop

chét duoc dua ra duéi day hodc san phém cong mubi ctia no:
(0] O (0]
H H
(@) 0 (@)
HO x OH | , , va .

Theo mét phuong an bénh ung thu 13 khdi u trong d6 it nhét 30, 40, 50, 60, 70,
80 hoiic 90% té bao khéi u mang dot bién IDH2, va cu thé 1a dot bién IDH2 R140Q,
R140W, hoic R140L va/hodc R172K hodc R172G, tai thoi diém chan doan hodc didu
tri.

Theo phuong 4n khac, mot khia canh ciia sang ché mo ta phuong phap diéu tri
bénh ung thu dugc chon tir u nguyén bao dém (u than kinh dém), hoi ching loan san
tiy (MDS), bénh ung thu ting sinh tiy (MPN), bénh bach cau cip dong tiy (AML),
ung thu mé lién két, u melanin, bénh ung thu phdi khong té bao nho, ung thu mé lién

két sun, ung thu dudng mat hodc u lympho nguyén bao mién dich mach méu & ngudi
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bénh bing cach cho nguoi bénh dung hop chit c6 cong thirc I hodc cong thirc I véi
lugng c6 hi€u qua dé diéu tri bénh ung thu. Theo phuong 4n cu thé hon bénh ung thu
can duogc didu trj 14 u than kinh dém, hoi chung loan san tiy (MDS), bénh ung thu
tang sinh tay (MPN), bénh bach cau cép dong tiy (AML), u melanin, ung thu mé lién

két sun, hodc u lympho khong Hodgkin nguyén bao mién dich mach mau (NHL).

Theo phuong 4n khac, cic phuong phip dwoc mé ta & diy duoc st dung dé
didu tri u than kinh dém (u nguyén bao dém), bénh bach cdu cip dong tiy, ung thu mo
lién két, u melanin, bénh ung thu phdi khéng té bao nhé (NSCLC), ung thu duong mét
(vi du, ung thu biéu md dudng mat ving trong gan (IHCC)), ung thu mé lién két sun,
hoi chiing loan san tay (MDS), bénh ung thu ting sinh tay (MPN), ung thu tuyén tién
liét, bénh bach ciu tiy man dong bach cdu don nhan (CMML), bénh bach ciu nguyén
bao lympho cip-dong B (B-ALL), bénh bach ciu nguyén bao lympho cip-dong B (B-
ALL), ung thu mb lién két dang tity, da u tily, ung thu rudt két u lympho, hoic u
lympho khéng Hodgkin nguyén bao mién dich mach mau (NHL) & ngudi bénh.

Theo phuong én khac, bénh ung thu dugc diéu tri 14 bénh mau 4c tinh tién trién
dugc chon tir u lympho (vi du, u lympho khéng Hokgkin (NHL) nhu u lympho té bao
B (vi du, u lympho Burkitt, bénh bach cdu lympho bao man tinh/u lympho té bao
lympho nhé (CLL/SLL), u lympho té bao B 16n lan toa, u lympho dang nang, u
lympho nguyén bao mién dich té bao 16n, u lympho tién nguyén bao lympho B, va u
lympho té bao vo) va u lympho té bao T (vi du, u lympho té bao 16n thoai bién dang

nam do bénh ndm va u lympho tién nguyén bao lympho T).

2HG duoc biét 1a tich lily trong rdi loan chuyén hoa axit niéu 2-hydroxyglutaric
c6 tinh di truyén. Bénh nay c6 nguyén nhin 1a do su thiéu hut enzym
2-hydroxyglutarat dehydrogenaza, chuyén héa 2HG thanh a-KG (Struys, E. A. et al.
Am ] Hum Genet 76, 358-60 (2005)). Nguoi bénh bi thiéu hut 2-hydroxyglutarat
dehydrogenaza tich liy 2HG trong ndo nhu dugc danh gia boi phép phan tich MRI va
CSF, phat trién thanh bénh ndo chét tring, va c6 nguy co cao phat trién thanh u ndo
(Aghili, M., Zahedi, F. & Rafiee, J Neurooncol 91, 233-6 (2009); Kolker, S.,
Mayatepek, E. & Hoffmann, G. F. Neuropediatrics 33, 225-31 (2002); Wajner, M.,
Latini, A., Wyse, A. T. & Dutra-Filho, C. S. J Inherit Metab Dis 27, 427-48 (2004)).

Hon nita, mtrc dd 2HG trong nio gia ting din dén su ting mic ROS (Kolker, S. et al.
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Eur J Neurosci 16, 21-8 (2002); Latini, A. et al. Eur J Neurosci 17, 2017-22 (2003)),
c¢6 kha nang gop phan vao viéc 1am ting nguy co méc ung thu. Kha niang 2HG hoat
dong nhu chit chu vén thy thé NMDA c6 thé gop phan vao hiéu qua nay (Kolker, S. et
al. Eur J Neurosci 16, 21-8 (2002)). 2HG ciing c6 thé gy doc té bao bang cach trc ché
canh tranh enzym st dung glutamat va/hoic aKG. Cic enzym nay bao gdm
transaminaza cho phép st dung nito ctia glutamat dé téng hop axit amin va axit
nucleic, va prolyl hydroxylaza phu thudc aKG nhu céc enzym diéu hoa mac Hifl-

alpha.

Do d6, theo mdt phuong an khac, mot khia canh cta sang ché mo ta phuong
phap diéu tri axit nidu 2-hydroxyglutaric, cu thé 1a axit niéu D-2-hydroxyglutaric, &
nguoi bénh bing cach cho ngudi bénh dung hop chat ¢6 cong thirc ciu tao I hodc II
hodc hop chat dugc mé ta theo phuong an bat ky trong sé cac phuong 4n duge md ta &
day.

Céc phuong phap diéu tri duoc md ta & diy c6 thé con bao gdm cac bude danh
gia khac nhau truéc va/hogc sau khi diéu tri bing hop chét ¢ cong thirc cdu tao I hodc
IT hodc hop chét duoc mo ta theo phuong 4n bit ky trong sd cac phuong an dwoc md
ta ¢ day.

Theo mét phuong an, trude va/hodc sau khi diéu tri bang hop chit c6 cong thic
c4u tao I hodc II hodc hop chit dugc mé ta theo phuong 4n bét ky trong sb cac phuong
an duge mo ta & day, phuong phap nay con bao gdbm bude danh gia sy phat trién, kich

thudce, khéi luong, sy xam l4n, tinh trang va/hoac kiéu hinh khac cta bénh ung thu.

Theo mot phuong an, trurde va‘hodc sau khi diéu tri bang hop chét c¢6 cong thirc
I hogc IT hodc hop chit duoc mb ta theo phuong an bit ky trong sé céc phuong 4n
dugc md ta & diy, phwong phap niy con bao gébm budc danh gia kiéu gen IDH2 cla
bénh ung thu. Phuong phap nay c6 thé dat dugce bang cic phuong phap théng thudng
trong linh vuc nay, nhu xéac dinh trinh tw ADN, phan tich mién dich va/hoic danh gia

sy ¢6 mét, su phan bo hodc muc 2HG.

Theo mdt phuong an, trude va/hodc sau khi didu tri bang hop chét c6 cong thirc
I hodc II hodc hop chit duoc md ta theo phuong an bat ky trong sb cac phuwong 4n
dugc md ta & ddy, phuong phap ndy con bao gdm budc x4c dinh mirc 2HG & dbi

tugng. Phuong phdp nay c6 thé dat dugc biang phwong phap quang phd, vi du, phén
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tich dua trén cong hudng tur, vi du, phép do MRI va’/hodc MRS, phan tich mau dich
thé, nhu phan tich huyét thanh, tiy xuwong, mau, nudc tiéu, hodc dich ndo tuy, hoic

bang cach phan tich nguyén liéu giai phau, vi du, bing phuong phap quang phd khéi.
Diéu trj két hop

Theo mot sé phuong 4n, cac phuong phép duoc mé ta & day bao gdbm thém
budc cho ddi tuong can diéu tri ding dong thoi tac nhan diéu tri thir hai vi du, tac
nhan diéu tri bénh ung thu bd sung hodc phuong phéap diéu tri bénh ung thu bd sung.
Vi du v& tic nhan diéu tri bénh ung thu bd sung bao gém vi du, hoéa tri liéu, tri liéu
hudng dich, khang thé tri liéu, mién dich tri liéu, va hormon tri li¢u. Phuong phép diéu
tri bénh ung thu bd sung bao gom, vi du: phiu thuat, va xa tri. Vi du v& timg phuong

phap diéu tri nay duoc dua ra dudi day.

Thuét ngit “stt dung ddng thoi” nhu duge st dung & dy lién quan dén tac nhan
diéu tri bénh ung thu bd sung ¢ nghia Ia tic nhan diéu tri bénh ung thu bd sung c6 thé
dugc ding cuing véi hop chit theo mot khia canh ctia sang ché 12 mét phan cuia dang
liéu don (nhu ché pham theo mot khia canh ctia sang ché chtra hop chét theo khia canh
cla sang ché va tac nhan diéu tri bénh thir hai nhu dugc mo ta trén day) hodc dudi cac
dang da lidu, riéng r€. Theo cach khéc, tdc nhan diéu tri bénh ung thu bd sung c6 thé
dugc ding trudce, ndi tiép voi, hodc sau khi ding hop chit theo mot khia canh cua
sang ché. Theo phuong phap diéu tri két hop nay, ca hop chit theo mot khia canh cua
sang ché va (cac) tac nhan diéu tri bénh thtr hai dugc dung theo cic phuong phap
thong thuong. Viée dung ché pham theo mét khia canh cta sang ché, chtra ca hop chét
theo mdt khia canh cua sang ché va tac nhan tri liéu tha hai, cho déi tuong khong loai
trir viéc ding riéng ré& cling tic nhan didu tri bénh do, tic nhan diéu tri bénh thir hai
khac bét ky hozc ché pham bat ky theo mot khia canh cua sang ché cho dbi tuong nay
vao thoi gian khéc trong mot li¢u trinh diéu tri. Thuat ngt “su dung déng thoi” nhu
duoc st dung & ddy lién quan dén phuong phép didu tri bénh ung thu bd sung co
nghia 1a phuong phap diéu tri bénh ung thu bd sung c6 thé xay ra trude, ndi tiép voi,

ddng thoi v6i hodc sau khi dung hop chit theo mot khia canh cua sang ché.

Theo mot sd phuong an, tac nhin diéu tri bénh ung thu bd sung 1a tdc nhan hoa
tri liéu. Vi du vé tdc nhan hoéa tri liéu dugc st dung trong diéu tri bénh ung thu bao

gbm, vi du, cdc chat chong chuyén hoa (vi dy, axit folic, cac chat dan xuat ctia purin,
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va pyrimidin), tdc nhén alkyl hoa (vi dy, mu tac nito, nitrosoure, platin, alkyl sulfonat,
hydrazin, triazen, aziridin, chit giy doc thoi phan bao, tic nhan gdy doc t& bao, chat
rc ché topoisomeraza va cac tac nhén khac), va tic nhan hypometyl hoa (vi du,
dexitabin (5-aza-deoxycytidin), zebularin, isothioxyanat, azaxitidin (5-azaxytidin), 5-
flo-2'-deoxycytidin, 5,6-dihydro-5-azacytidin va céc chét khac). Vi dy vé cac tac nhan
bao g61n Aclarubixin, Actinomyxin, Alitretinoin, Altretamin, Aminopterin, axit
Aminolevulinic, Amrubixin, Amsacrin, Anagrelit, Arsenic trioxit, Asparaginaza,
Atrasentan, Belotecan, Bexaroten, bendamustin, Bleomyxin, Bortezomib, Busulfan,
Camptothexin, Capexitabin, Carboplatin, Carboquone, Carmofur, Carmustin,
Xelecoxib, Chlorambuxil, Clometin, Cisplatin, Cladribin, Clofarabin, Crisantaspaza,
Xyclophosphamit, Xytarabin, Dacarbazin, Dactinomyxin, Daunorubixin, Dexitabin,
Demecolxin, Doxetaxel, Doxorubixin, Efaproxiral, Elesclomol, Elsamitruxin,
Enoxitabin, Epirubixin, Estramustin, Etogluxit, Etoposit, Floxuridin, Fludarabin,
Flouraxil (5FU), Fotemustin, Gemxitabin, Gliadel implant, Hydroxycarbamit,
Hydroxyure, Idarubixin, Ifosfamit, Irinotexan, Irofulven, Ixabepilon, Larotaxel,
Leucovorin, doxorubixin dang liposom, daunorubixin dang liposom, Lonidamin,
Lomustin, Lucanthon, Mannosulfan, Masoprocol, Melphalan, Mercaptopurin, Mesna,
Methotrexat, Metyl aminolevulinat, Mitobronitol, Mitoguazon, Mitotan, Mitomyxin,
Mitoxantron, Nedaplatin, Nimustin, Oblimersen, Omaxetaxin, Ortataxel, Oxaliplatin,
Paclitaxel, Pegaspargaza, Pemetrexed, Pentostatin, Pirarubixin, Pixantron,
Plicamyxin, Porfimer natri, Prednimustin, Procarbazin, Raltitrexed, Ranimustin,
Rubitexan, Sapaxitabin, Semustin, Sitimagen xeradenovec, Strataplatin, Streptozoxin,
Talaporfin, Tegafur-uraxil, Temoporfin, Temozolomit, Teniposit, Tesetaxel,
Testolacton, Tetranitrat, Thiotepa, Tiazofurin, Tioguanin, Tipifarnib, Topotexan,
Trabectedin, Triaziquon, Trietylenmelamin, Triplatin, Tretinoin, Treosulfan,
Trofosfamit, Uramustin, Valrubixin, Verteporfin, Vinblastin, Vincristin, Vindesin,
Vinflunin, Vinorelbin, Vorinostat, Zorubixin, va c4c tac nhan kiém ham té bao hoic

giy doc té bao khac duoc mb ta & day.

B&i vi mot sb thude tac dong cung nhau t6t hon riéng 1€, hai hodc nhiéu thube
thuong duge sir dung cting mot thoi diém. Thong thudng, hai hodc nhidu tac nhan hoa

tri dugc sir dung lam héa tri két hop.
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Theo mdt sb phuong an, tdc nhan diéu tri bénh ung thu ) sung la mot tdc nhan
khac. Tac nhan khac nay bao gdm retinoit (nhu tit ca cic axit trans-retinoic (ATRA),
axit 9-cis retinoic, axit 13-cis-retinoic (13-cRA) va 4-hydroxy-phenretinamit (4-
HPR)); arsenic trioxit; chit Gc ché histon deaxetylaza HDAC (nhu azaxytidin
(Vidaza) va butyrat (vi du, natri phenylbutyrat)); hop chét lai phan cuc (nhu
hexametylen bisaxetamit (HMBA)); vitamin D; va xytokin (nhu yéu té kich thich tao
cum bach ciu hat bao gém G-CSF va GM-CSF, va interferon).

Theo mdt sb phuong an tic nhan diéu tri bénh ung thu bd sung 1a tac nhan diéu
tri hudng dich. Diéu tri hudng dich bao gém viéc st dung céc tac nhan dic hi¢u dbi
v6i protein mét kiém soat cta t& bao ung thu. Thudc tri liéu huéng dich phén tir nho
thuong 14 cc chat rc ché cac viing enzym trén céc protein bj dot bién, biéu hién qua
muc, hodc protein téi han khéc trong té bao ung thu. Céc vi du ndi bat 1a chét tc ché
tyrosin kinaza nhu Axitinib, Bosutinib, Xediranib, dasatinib, erlotinib, imatinib,
gefitinib, lapatinib, Lestaurtinib, Nilotinib, Semaxanib, Sorafenib, Sunitinib, va
Vandetanib, va con chat ¢ ché kinaza phu thudc xyclin nhu Alvoxidib va Selixiclib.
Liéu phap dung khang thé don dong 1a mdt huéng khac trong d6 tac nhan didu tri
bénh 13 khéng thé lién két dac hiéu vai protein trén bé mit t& bao ung thu. Céc vi du
bao gém khang thé khang HER2/neu trastuzumab (HERCEPTIN®) thuong dugc st
dung trong diéu tri ung thu v, va khang thé khang CD20 rituximab va Tositumomab
thuong dugc str dung trong nhiéu loai bénh 4c tinh té bao B khac nhau. Vi du khac vé
khang thé bao g61n Xetuximab, Panitumumab, Trastuzumab, Alemtuzumab,
Bevacizumab, Edrecolomab, va Gemtuzumab. Vi du vé protein dung hop bao gém
Aflibercept va Denileukin diftitox. Theo mot s6 phuong 4n, liéu phap hudng dich co
thé duoc st dung két hop v6i hop chit dugc md ta & day, vi du, biguanit nhu

metformin hodc phenformin, tot hon 12 phenformin.

Tri liéu huéng dich c6 thé con bao gdm cic peptit nhé nhu “cong cu dua thu”
c6 thé lién két véi thu thé bé mit té bao hodc tac dong Ién chét nén ngoai bao xung
quanh khéi u. Nuclit phéng xa duge gin véi cac peptit nay (vi du, RGDs) cubi cung
tidu diét té bao ung thu néu nuclit nay 1am phan huy ving 1an c4n cia té bao nay. Vi

du vé chét trj liéu nay bao gdm BEXXAR®.
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Theo mot sb phuong én, tdc nhén diéu tri bénh ung thu bd sung la tdc nhan
mién dich tri liéu. Mién dich tri liéu ung thu chi tdp hop da dang céc chién luoc diéu
tri bénh dugc chi dinh dé& gdy cam tng hé théng mién dich cua chinh di tugng dé
chéng lai khdi u. Cac phuong phap hién nay dé tao ra dap tung mién dich chdng lai
khéi u bao gdm mién dich tri liéu BCG trong bang quang cho bénh ung thu bé mit
bang quang, va st dung cic interferon va cic xytokin khac dé gdy cam tng dap tng

mién dich & doi tuong mac ung thu biéu mo t€ bao than va u melanin.

Phuong phap cdy té bao gdc tao méu di sinh c6 thé duoc xem 12 mot dang mién
dich tri liéu, boi vi té bao mién dich ctia nguoi cho thudong s& tin cong khdi u theo
hiéu tng khdi u chéng lai mé ghép. Theo mdt sé phuong an, tdc nhan mién dich tri

liéu c6 thé duge sir dung két hop voi hop chat hodc ché phidm dugc mo ta & day.

Theo mot sé phuong 4n, tic nhan diéu trj bénh ung thu bd sung 1a tac nhan
hormon tri liéu. Sy phat trién cua mot sb bénh ung thu c6 thé duogc tc ché béng cach
cung cép hodc phong bé mot sé hormon. Vi du phd bién vé cac khdi u nhay hormon
bao g6m mét sb loai ung thu v va ung thu tuyén tién liét. Viéc loai hodc phong bé
estrogen hodc testosteron thuong 14 phép diéu tri bd sung quan trong. Trong mot sb
bénh ung thu, viéc ding céc chit chi van hormon, nhu progestogen c6 thé c6 loi vé
mit diéu tri bénh. Theo mot sb phuong an, tdc nhan hormon tri liéu c6 thé duoc st

dung két hop véi hop chét hodc ché phim duoc mo ta & day.

Céc chat diéu tri bénh bd sung khac ¢ thé bao gém imatinib, liéu phap gen,
peptit va vacxin té bao nhanh, clorotoxin tong hop, va thudc va khang thé dugc danh

diu bing phong xa.
Vi du thwe hién sang ché

Céc chit viét tat
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anhy. - khan

aq. — chura nuéc

min — phut

mL - mililit

mmol - milimol

mol -mol

MS — quang phé khoi

NMR - cOng hudng tir hat nhan
TLC - sic ky 16p méng

HPLC - sic ky 16ng hiéu ning cao
Hz i héc

0 — chuyén dich hoéa hoc

J —hing sé ngau hop

s —bd don

d —bd doi

t—bd ba

q—bd bbn

m —nhom boi
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DMF - dimetylformamit
Et,O - dietyl ete
EtOH - rugu etyl
EtOAc - etyl axetat
MeOH - rugu metyl
MeCN - axetonitril
PE - ete ddu mo

THF - tetrahydrofuran
AcOH - axit axetic
HCI - axit clohydric
H,SO, - axit sulfuric
NH,CI - amoni clorua
KOH - kali hydroxit
NaOH - natri hydroxit
K,CO;j; - kali cacbonat
Na,COs; - natri cacbonat
TFA - axit trifloaxetic

Na,SO, - natri sulfat

br —rong NaBH, - natri borohydua

qd — bd bdn ctia nhém doi NaHCOj; - natri bicacbonat
dquin — bd dodi cua nhom nam LiHMDS - lithi hexametyldisilylamit
dd —bd doi cuia nhém doi NaHMDS - natri hexametyldisilylamit
dt —bd doi cia nhom ba LAH - lithi nhém hydua
CHCI; - cloroform NaBHj - natri borohydua

DCM - diclometan LDA - lithi diisopropylamit
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Et;N - trietylamin

DMAP - 4-(dimetylamino)pyridin
DIPEA - N,N-diisopropyletylamin
NH,4OH - amoni hydroxit

EDCI
-1-etyl-3-(3-dimetylaminopropyl)carbo
diimit

HOBt - 1-hydroxybenzotriazol
HATU -
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-t
etrd-metyluroni

BINAP —
2,2’°-bis(diphenylphosphanyl)-1,1°-bina
phtyl
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Céc chat phan tng c6 thé dugc sir dung & ddy duge mua tir cac ngudn cung cap
trén thi trudng va ¢ thé duoc st dung ma khong can tinh ché thém. Phd céng hudng tir
hat nhdn (NMR) thu duoc trén thiét bi Brucker AMX-400 NMR (Brucker,
Switzerland). Chuyén dich hoa hoc dugc bio cdo & dang phan triéu (ppm, 8) trudng
thip tir tetrametylsilan. Khdi phd duogc chay véi ky thuét ion héa phun dién tir (ESI) tir
thiét bi do khéi phd Waters LCT TOF (Waters, M¥).

Vi du vé cac hop chét duge boc 16 trong phan nay, mo ta chit ddng phan lap thé
(vi dy, chit dong phan (R) hoic (S)) chi ché pham chira hop chét d6 sao cho hop chit
dugc lam giau ¢ tdm 1ap thé xac dinh it nhat 12 90%, 95%, 96%, 97%, 98%, hodc 99%.
Tén hoa hoc ctia mdi hop chét vi du dugc md ta dudi day dugc tao ra boi phén mém
ChemDraw. Hop chét c¢6 cong thirc I c6 thé dugce diéu ché bing cac phuong phap da
biét trong linh vuc nay, vi du, bing cach theo cic quy trinh tuwong tr duge mo ta trong
don yéu cau cap patent qudc té PCT/CN2013/000009 va don yéu ciu cip patent M§ sb
13/735,467.

Vi du 1. Diéu ché cac chit trung gian dé diéu ché hop chét c6 cong thirc I trong

dé A la phenyl
N/kN PhMgBr Y
l -
Cl N)\CI THE Cl)l\N/)\CI

bidu ché 2,4-diclo-6-phenyl-1,3,5-triazin. B8 sung phenylmagie bromua
(217mL, 0,651mol, 3 M trong ete) nhé giot & -10 dén -0°C trong bau khi N, vao dung
dich chtra 2.,4,6-triclo-[1,3,5]triazin (120g, 0,652mol) trong THF khan (1200mL) . Sau
khi b6 sung, hdn hop nay duoc 1am 4m dén nhiét do trong phong va khudy trong 2 gio.
Phan ung nay dugc lam lanh dén 0°C va dimg biang cach bd sung NH,CI bdo hoa
(200mL), sau d6 duge chiét bang etyl axetat. Lop hitu co duoc lam kho, ¢b va tinh ché
bing sic ky cot (rira giai bang ete didu mo) tao ra 2,4-diclo-6-phenyl-1,3,5-triazin dudi
dang chét rin mau tring. '"H NMR (CDCl;) & 7,51-7,55 (m, 2H), 7,64-7,67 (m, 1H),
8,49-8,63 (m, 2H).

Vi du 2. Didu ché chét trung gian dé diéu ché hop chét co cong thuc I trong do

vong A 1a pyridin-2-yl dugc thé
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R R Jupl ) 8
A A N
Eﬂl HCl(co(diic) Eﬁ\l HoN™ NTNH, 7 PCls, POCl, N
= - = = > —_—
MeOH HN™ SN 80°C-110°C NTSN
NaOEt, EtOH |
07 “OH 0”0”7
o)\N)*o Cl)\N/)\CI
24 211 H
2411l 2-lv

Buée 1: Pidu ché metyl este (2-1I) ctia axit 6-clo-pyridin-2-carboxylic. B4 sung
HCl dam dac (6mL) vao dung dich chtra axit 6-clo-pyridin-2-carboxylic (48g, 0,3 1mol)
trong metanol (770mL). Hon hop nay duoc khudy & 80°C trong 48 gid sau d6 dugc cd
dé loai chét bay hoi. San phdm thé dugc pha lodng véi etyl axetat va dugc rira bing
dung dich NaHCOs; bao hoa. Lép hitu co dugce lam kho bé'lng Na,SO,4 khan va c¢6 tao ra
metyl este clia axit 6-clo-pyridin-2-carboxylic dudi dang chét rin mau tring.

o C!

N

-

070" LC-MS: m/z 172,0 (M+H)".

Quy trinh duogc néu trong bude 1 duge sir dung dé tao ra cac chét trung gian sau

(2-1I) bang cach st dung nguyén liéu ban dau phu hop 2-1.

metyl este cta axit 6-triflometyl-pyridin-2-carboxylic.

0”07 LC-MS: m/z 206 (M+H)".

Buédc 2: Piéu ché 6-(6-clopyridin-2-yl)-1,3,5-triazin-2,4-dion. B sung metyl
6-clopicolinat (32g, 0,16mol) va biuret (5,3g, 0,052mol) vao dung dich chira Na (32g,
0,16mol) trong etanol (500mL). Hdn hop dwoc gia nhiét dén hdi luu trong 1 gid. Sau d6
¢d tao ra phan cian dugc d6 vao nude va duge bd sung dung dichNaHCO; bdo hoa dé
diéu chinh pH dén 7, chit rin két tua duoc thu hoi béng cach loc va lam kho tao ra

6-(6-clopyridin-2-yl)-1,3,5-triazin-2,4-dion.

HN™ N

A

) o)

N
H .LC-MS: m/z 225 (M+H)".
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Budc 2 duogc sit dung dé tao ra cac chét trung gian sau (2-III) bat dau véi chét

trung gian phu hgp 2-1L

6-(6-triflometyl-pyridin-2-yl)-1H-1,3,5-triazin-2,4-dion dudi dang chit rin mau tring
nhat.

HN >N
%\N/&O

(0]
H .LC-MS: m/z 259 (M+H)".

6-pyridin-2-yl-1H-1,3,5-triazin-2,4-dion.

~N

HN™ N
O)\N/go
H
'"H NMR (DMSO-d4): § 11,9-12,5 (s, 1H), 11,3-11,6 (s, 1H), 8,7-8,9 (m, 1H),
8,2-8,4 (m, 1H), 8,0-8,2 (m, 1H), 7,6-7,8 (m, 1H).

Buée 3: Didu ché 2.4-diclo-6-(6-clopyridin-2-yl)-1,3,5-triazin

B6 sung PCls (23g, 0,1mol) vao dung dich chira
6-(pyridin-2-yl)-1,3,5-triazin-2,4(1H,3H)-dion (3,0g, 013mol) trong POCI; (48mL)
dugc. Hon hop nay duge khudy & 100°C trong 2 gid sau d6 dugc cd dé loai chit bay
hoi. Phan con lai duoc pha loang béng etyl axetatd va dugc rtra béng dung dich
NaHCOj; bdo hoa. Lép hitu co duge lam khd trén Na,SO4 khan va dugc cd tao ra
2,4-diclo-6-(6-clopyridin-2-yl)-1,3,5-triazin dudi dang chat rin mau niu.

o C!

N

N™ SN

A AN

CI” "N” “CI, LC-MS: m/z 260.9 (M+H)".

Quy trinh dugc néu trong budce 3 cling v6i chét trung gian khéi dau thich hop 2-

11T duoc sir dung dé tao ra céc chit trung gian sau (2-IV).
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2, 4-diclo-6-(6-triflometyl-pyridin-2-yl)-1,3,5-triazin dudi dang chit rin mau vang

nhat.
TF
T F
~-N
N” N
AL AN

CI” 'N” "Cl  LC-MS: m/z 294,9 (M+H)".

2,4-diclo-6-pyridin-2-yl-[1,3,5]triazin (1,0g, 80%) dudi dang chit rin mau nu.
_ N

SN
/L/)\

Cl. LC-MS: m/z 227,0 (M+H)".

Vi du 3. Pidu ché hop chit c¢6 cong thic I trong dé vong A 1a aryl hodc

Piéu ché 4-clo-6-(4-triflometyl-pyrimidin-2-y1)-[1,3,5]triazin-2-yl]-(2-

heteroaryl dugc thé

l?

triflometyl-pyridin-4-yl)-amin. B& sung  2-(triflometyl)pyridin-4-amin ~ (590mg,
3,64mmol) va NaHCO; (556mg, 6,6mmol) vao dung dich chta 2.4-diclo-6-(4-
(triflometyl)pyrimidin-2-yl)-1,3,5-triazin (981mg, 3,31mmol) trong THF (80mL). Hon
hop nay duge khudy & hdi luu trong 18 gid. Hon hop nay duogc ¢o va db vao nudc,
dugc chiét bang etyl axetat, lam kho trén natri sulphat, duoc loc va cd tao ra phin cin,
phan can nay dugc tinh ché bang sic ky trén SiO, tao ra 4-clo-6-(4-triflometyl-

pyrimidin-2-yl)-[1,3,5]triazin-2-yl]-(2-triflometyl-pyridin-4-yl)-amin.
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" F
MF

FOF IN
“5 g
S A g

H

P4

LCMS: m/z 422,2 (M+H)"
Chét trung gian sau dugc diéu ché theo cach twong tu:

4-clo-6-(6-(triflometyl)pyridin-2-yl)-N-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2-

amin
FE
XOF
“5 g
\ ”*\N*o.

LCMS: m/z 421,2 (M+H)"

4-clo-6-(6-(1,1-difloetyl)pyridin-2-yl)-N-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2-

amin
e
| X
rh _N
'le g
S H*\N*u

LCMS: m/z 416,3 (M+H)"

Vi du 4: Diéu ché 6-(6-(triflometyl)pyridin-2-yl)-N2-(2-(triflometyl)pyridin-4-yl)-
1,3,5-triazin-2,4-diamin (hop chit 378)

~CFs o CFs

| |

N ~N

CF
CFs NH, THF ®
AL T L)
|

N u/l\\NJ\CI A H \N)\NHZ

B6 sung 4-clo-6-(6-(triflometyl)pyridin-2-yl)-N-(2- (triflometyl)pyridin-4-yl) -
1,3,5-triazin-2-amin (2,0g, 4,76mmol) vao NH; trong THF (10%, 15mL), két tia duoc
tao ra tai cung thoi diém d6. Sau khi khuéy thém 2 gid nira, chét rin duoc loc va 1am kho
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tao ra san phidm mong mudn 1,6 g (hiéu sut: 82%). MW (402,2, M+1). 'H NMR (400
MHz, MeOH-d) &: 8,71 (d, J = 7,8 Hz, 1H), 8,52 (d, J = 5,1 Hz, 1H), 8,38 (br, s,, 1H),
8,24 (t,J=17,5Hz, 1H), 8,18 (br, s,, 1H), 8,01 (d, ] = 7.8 Hz, 1H).

Vi du A. Thir nghiém enzym va té bao

Thir nghiém enzym. Céc hop chit duoc thir nghiém vé hoat tinh ¢ ché IDH2
R172K thoéng qua thir nghiém lam tan dong yéu td. Céc hop chit duoc u trude véi
enzym, sau do6, phan tng duoc bit dau biang cach bd sung NADPH va a-KG, va duge
dé dién ra trong 60 phut trong cac diéu kién dugc ching minh trude d6 1a tuyén tinh voi
thoi gian tiéu thu ca ddng yéu t§ va co chét. Phan ung duoc két thuc bing cach bd sung
enzym thtr hai, diaphoraza, va co chét twong (mg, resazurin. Diaphoraza khir resazurin
resorufin phat huynh quang manh véi phan mg oxi héa déng thoi NADPH thanh
NADP, ca hai lam dimg phan tmg IDH2 bang lam tan 15 chira ddng yéu td c6 sin va tao
thuan loi cho viéc dinh luong lugng ddng yéu td con lai sau khoang thoi gian cy thé

théng qua viéc tao ra dinh lugng nhdm huynh quang do duge mot cach dé dang.

Cu thé 13, 1pl day pha lodng hop chit 100x duoc dat vao mdi 15 trong sb 12 18
ctia dia 384 15, sau d6 bd sung 40pl dung dich dém (50 mM kali phosphat (K,HPO,),
pH 7,5; 150 mM NaCl; 10 mMmgCl,, 10% glyxerol, 0,05% albumin huyét thanh bo, 2
mM beta-mercaptoetanol) chita 1,25pg/ml IDH2 R172K. Sau d6, hop chit thir nghiém
dugc u trong mdt gid & nhiét do trong phong véi enzym; trude khi bit diu phan tng
IDH2 bing cach bd sung 10pl hdn hop co chét chira 50pm NADPH va 6,3 mM a-KG
trong dung dich dém dugc mo ta trén day. Sau khi u thém mot gio nita & nhiét do trong
phong, phan Ung duoc tam dung va lugng NADPH con lai dugc do théng qua su
chuyén héa cta resazurin thanh resorufin bang cach bd sung 25ul Hon hop dung
(36ug/ml enzym diaphoraza va 60um resazurin; trong dung dich dém). Sau mot phut 1,

dia duoc doc trén thiét bi doc dia & Ex544/Em590.

Dé xé4c dinh kha ning ¢rc ché cua hop chit ddi v6i IDH2 R140Q trong dang thirc
thtr nghiém tuwong ty trén day, quy trinh tuwong tu dugc thyc hién, ngoai trix néng do thu
nghiém cubi 14 0,25pg/ml IDH2 R140Q protein, 4um NADPH va 1,6 mM 0-KG, va
thoi gian U trude [a mot gio hodc 16 gio.

Dé xdc dinh kha ning @c ché cta hop chét dbi v6i IDH2 R140Q & dang thtc

sang loc Iuu luong cao, quy trinh twong tu dugc thyc hién, ngoai trir 0,25ug/ml IDH2
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R140Q protein duoc sit dung trong bude U trude, va phan Gng duge bit diu bang cach

bd sung 4pm NADPH va 8um a-KG.

Thi nghiém trén co so té bao méi US7MG pLVX-IDH2 R140Q. Té bao méi
U87MG pLVX-IDH2 R140Q dugc cho sinh trudng trong binh T125 trong DMEM
chua 10% FBS, 1x penixilin/streptomyxin va 500pg/mL G418. Chung duoc thu lai nho
trypsin va dugc tao hat trong dia day trang 96 15 & mét do 5000 té bao/15 trong 100u1/15
trong DMEM véi 10% FBS. Khong c6 té bao duoc rai trong cot 1 va 12. Té bao duge G
qua dém & 37°C trong 5% CO,. Ngay tiép theo, hop chit dugc chuén bi sin & ndng do
2x va 100ul dugc bd sung vao mdi 15 té bao. Nong d6 DMSO cubi 1a 0,2% va 15
DMSO d6i chimg dugc cdy & hang G. Sau do, cac dia duoc dat trong ti nudi cdy trong
48 gio. O thoi diém 48 gio, 100ul méi truong dugce 14y ra tir mbi 15 va duge phén tich
béng LC-MS vé néng d6 2-HG. Dia té bao duoc dit tré lai trong tu nudi céy trong 24
gi®r nita. Vao 72 gio sau khi bd sung hop chét, 10mL/dia chit phan ung Promega Cell
Titer Glo dugc rd déng va tron. Dia té bao dugc lay ra tir ti nudi cdy va duge dé cho
can bang & nhiét do trong phong. Sau d6 100ul chét phan Gng duoc bd sung vao moi 16
mdi trudong. Pia t& bao sau d6 duoc dit 1én may lic qu§ dao trong 10 phut va sau do
duoc dé tinh & nhiét do trong phong trong 20 phut. Sau do, dia dugc doc su phat quang
v6i thoi gian tich hop 1a 500 miligidy dé x4c dinh tac dung cta hop chét 1én su tc ché

sinh trudng.

Hop chit dai dién 378 dugc thr nghiém trong thtr nghiém enzym R140Q (thoi
gian U trudc 16 gid) va thir nghiém trén co sé té bao R140Q nhu duoc md ta trén day

hodc tvong tu, c6 IC50 nhd hon 50nM trong ca hai thr nghiém.
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Do d6, tir phan mo ta mot s6 khia canh ctia mot sé phuong 4n, can phai hiéu
rang cac bién doi, cai bién va cai tién khac nhau 1a d& dang xay ra dbi véi ngudi co
hiéu biét trung binh trong linh vuc. Cac bién ddi, cai bién va cai tién nay duoc du tinh
1a mét phan ciia boc 16 nay va dwoc dy tinh ndm trong tinh thin va pham vi cua séng

ché. Do do, phan mo ta trén day va céc hinh v& chi d¢ vi du.
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YEU CAUBAO HOQ

e
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N
H

1. Hop chat c6 cong thirc IT:

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

vong A’ dugc chon tr phenyl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
oxazol-4-yl, isoxazol-3-yl, thiazol-2-yl, pyridin-3-yl va pyridin-2-yl, trong d6 vong A’
tly v dugc thé bing moét hoic hai phin ti thé dwoc chon doc lap tir
1-propenyl, -xyclopropyl-OH, clo, flo, -CF;, -CHF,, -CH;, -CH,CHj;, -CF,CHj, -
S(O)CH3;, -S(0),CHj;, -CH,0H, -CH(OH)CHj;, -CH(OH)CF3, -OH, -OCHj;, -OCF;,
-OCH,CHj, -C(0O)-NH,, -CH,;NH,, -NH,, -NH(CHj3;), -CN va -N(CHj3),; va

vong B’ dugc chon tur phenyl, pyridin-3-yl, pyridin-4-yl, pyridazin-4-yl,
isoxazol-4-yl, isoxazol-3-yl, thiazol-5-yl, pyrimidin-5-yl va pyrazol-4-yl, trong do

vong B’ tiy v dugce thé bang mdt hodc hai phan ti thé duoc chon doc 13p tir halo;

-CN; -OH;
C,-C4 alkyl tlly ¥ duge thé bang halo, CN hodc -OH; -S(0),-C;-Cy alkyl; -S(0)-C,-Cy4
alkyl; -S(0),-NH-C;-C,4 alkyl; -S(0),-NH-CH,-CF3;

-S(0),-N(C}-C4  alkyl);; -S(O),-azetidin-1-yl; -O-C-C4 alkyl; -CH,-O-CHs,
morpholin-4-yl, xyclopropyl, 1-xyclopropyl-C;-Csalkyl, 1-xyclopropyl-C;-Csalkoxy,
xyclopropyl-CN, -S(O),-NH-xyclopropyl; -S(O),-NH-CH,-xyclopropyl; -C(0)-C;-C,4
alkyl, -C(0)-0O-CHs; trong do:
a. ca vong A’ va vong B’ déu khong phai phenyl tuy y duoc thé;
b. néu vong A’ 1a pyridyl khong duoc thé, thi vong B’ khong phai 1a
phenyl tiy y duoc thé bang mot dén hai nhom duoc chon doc lap tir metyl, etyl,
t-butyl, metoxy, CH(OH)CHj;, Cl, Br, va CFj5;
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C. néu vong A’ 13 heteroaryl 5 canh, thi vong B’ khong phai la phenyl tuy y
duoc thé biang moét dén hai nhom duoc chon doc lap tir F, Cl, SO,CHs,
C(O)OCH;, metyl, etyl, t-butyl, metoxy, etoxy, CF;, va OH;

d.  hop chét nay khong phai la:

(D) 6-(6-metoxy-3 -pyridinyl)-Nz-(4-rnetylphenyl)- 1,3,5-triazin-2,4-

diamin; hodc

2) 6-(2-metoxy-3 -pyridinyl)-NZ-(4-metyIpheny1)- 1,3,5-triazin-2,4-
diamin’ .

2. Hop chét theo diém 1, trong d6 vong A’ dugc chon tur 2-clophenyl, 2-flophenyl, 2-
metoxyphenyl, 3-hydroxyphenyl, 3-metylsulfinylphenyl, 3-metylsulfonylphenyl, 3-
metylaminophenyl, 3-metoxy-2-flophenyl, 5-metoxy-2-flophenyl, 3-hydroxy-2-
flophenyl, 5-hydroxy-2-flophenyl, 5-hydroxy-3-flophenyl, 3-hydroxymetylphenyl,
3,5-dihydroxyphenyl, 3-triflometyl-5-clophenyl, 3-(1-hydroxy-2,2,2-trifloetyl)phenyl,
3-(1-hydroxyetyl)phenyl, 3-(1-hydroxyxyclopropyl)phenyl, pyridin-2-yl, 3-flopyridin-
2-yl, 3-xyanopyridin-2-yl, 3,6-diflopyridin-2-yl, 3-flo-6-metoxypyridin-2-yl, 3-flo-6-
hydroxypyridin-2-yl, 3-flo-6-aminopyridin-2-yl, 4-flo-6-aminopyridin-2-yl, 6-propen-
I-ylpyridin-2-yl, 6-metylaminopyridin-2-yl, 3-flo-6-triflometylpyridin-2-yl, 4-clo-6-
aminopyridin-2-yl,  4-flo-6-aminopyridin-2-yl, = 4-clo-6-metoxypyridin-2-yl,  6-
aminopyridin-3-yl, 2-metoxypyridin-3-yl, 6-aminopyridin-2-yl, 6-clopyridin-2-yl, 6-
triflometylpyridin-2-yl,  6-diflometylpyridin-2-yl, 4-(hydroxymetyl)-6-triflometyl-
pyridin-2-yl, 4-(hydroxymetyl)-6-clo-pyridin-2-yl, 6-(1,1-difloetyl)-4-flopyridin-2-yl,
4-triflometylpyrimidin-2-yl, 4-aminopyrimidin-2-yl, 6-triflometyl-4-aminopyrimidin-
2-yl, 4-triflometyl-6-aminopyrimidin-2-yl, 4-aminopyrimidin-2-yl, 2-aminopyrimidin-
4-yl, 2-aminopyrimidin-5-yl, 4,6-diclopyridin-2-yl, 3,5-diclophenyl, 2,6-diflophenyl,
2-metyloxazol-4-yl, 4-triflometyl-thiazol-2-yl, 4-metylthiazol-2-yl va phenyl.

3. Hop chit theo diém 2, trong d6 vong B’ dugc chon tir 2-(morpholin-4-yl)pyridin-4-

yl,  3,5-diflophenyl, 3-clophenyl, 3-xyanometylphenyl, 3-xyanophenyl, 3-

(xyclopropylmetyl)pheny], 3-xyclopropylaminosulfonylphenyl,

3-dimetylaminosulfonylphenyl, 3-etylsulfonylphenyl, 3-flophenyl,

3-metylsulfonylphenyl, 4-flophenyl, 3-(1-hydroxyisopropyl)phenyl, 3-metylsulfonyl-

5-clophenyl, 3-metylsulfonyl-5-flophenyl, 3-(N-2,2,2,-trifloetylaminosulfonyl)phenyl,
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5-clopyridin-3-yl,  5-xyanopyridin-3-yl,  S5-xyanopyridin-4-yl, 5-flopyridin-3-yl,
5-triflomethypyridin-3-yl, 2-triflometylpyridin-4-yl, 2-diflometylpyridin-4-yl, 2-
clopyridin-4-yl,  6-clopyridin-4-yl,  6-xyanopyridin-4-yl, = 2-xyanopyridin-4-yl,
6-xyclopropylpyridin-4-yl, 6-etoxypyridin-4-yl, 6-flopyridin-3-yl, 2-flopyridin-4-yl,
5,6-diflopyridin-3-yl, 6-flopyridin-4-yl, 6-metylpyridin-4-yl, 2-diflometylpyridin-4-yl,
6-triflometylpyridin-4-yl, 2-(1-metoxyxyclopropyl)pyridin-4-yl, 2-
xyclopropylpyridin-4-yl, 2-propanoylpyridin-4-yl, 2-(1-metleycloprbpyl)pyridin-4-
yl,

2-(1-xyanoxyclopropyl)pyridin-4-yl, 2-(1-xyanoisopropyl)pyridin-4-yl, isoxazol-4-yl,
phenyl, pyridin-4-yl, pyrimidin-5-yl, 1-propylpyrazol-4-yl, 6-metyl-pyridazin-4-yl, va
thiazol-5-yl.

4. Hop chét theo diém 1, trong d6 hop chit nay la

N F
F | = N N F
. N z \'r \(j(kF
F NYN ~ N
NH,

hodc mudi duge dung cta no.
5. Dugc pham chira hop chét theo diém 1 va chit mang duoc dung.

6. Dugc phdm theo diém 5, trong d6 duoc phdm nay con bao gdm tac nhan tri liéu thir
hai hitu dung trong diéu tri bénh ung thu, trong d6 tac nhan trj liéu tht hai ndy duoc
chon tr tic nhén hoa tri, tdc nhan biét hda, tac nhan tri liéu huéng dich, tdc nhan mién

dich tri li€u hoac tac nhan tri liéu hormon.
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