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Linh vwe k§ thuit dwoc dé cap
Sang ché dé cép dén hop chét c6 cdng thirc c4u tao I, hodc mudi duoc dung hodc hydrat ctia

no:

R
P
N "N~ "N~ "R®

H H (D), trong d6 vong A, vong B, R!, R? va R? 13 nhu duge xé4c dinh

trong ban mo ta.

Tinh trang k§ thuat ciia sang ché

Isoxitrat dehydrogenaza (IDH) xuc tac qua trinh loai bo nhém carboxyl theo cach oxy héa
isoxitrat thanh 2-oxoglutarat (tirc 14 a-ketoglutarat). Cac enzym nay thudc hai phan nhom tach biét
nhau, mdt phan nhém trong s§ d6 sir dung NAD(+) 1am chét nhén dién tir va phén nhém con lai
st dung NADP(+). Néam isoxitrat dehydrogenaza da dugc thong bao: ba isoxitrat dehydrogenaza
phu thugc NAD(+), ma dinh vi v& phia nén ty thé, va hai isoxitrat dehydrogenaza phu thudc
NADP(+), mét trong hai enzym nay & ty thé va enzym con lai chi yéu & dung dich bao tuong. Moi
isozym phu thugc NADP(+) 1a homodime.

IDH2 (isoxitrat dehydrogenaza 2 (NADP+), & ty thé) con duoc goi 1a IDH; IDP; IDHM,;
IDPM; ICD-M; hay mNADP-IDH. Protein dugc méa hoa bdi gen ndy la isoxitrat dehydrogenaza
phu thuéc NADP(+) duge tim thdy & ty thé. N6 déng vai trd trong qua trinh chuyén héa trung gian
va san sinh ning luong. Protein nay c6 thé lién két chat ch& hodc tuong tac véi phirc pyruvat
dehydrogenaza. Gen IDH2 ctia ngudi ghi mé protein chira 452 axit amin. Trinh ty nucleotit va
trinh ty axit amin ctoa IDH2 ¢6 thé dugc tim thy 1an lugt & cac dé muc NM 002168.2 va
NP_002159.2 ciia GenBank. Trinh tu nucleotit va trinh ty axit amin cia IDH2 cta ngudi ciing da
duoc bdc 19, vi du, trong Huh et al., Submitted (NOV-1992) to the EMBL/GenBank/DDBJ
databases; va The MGC Project Team, Genome Res. 14:2121-2127(2004).

IDH2 khéng dot bién, vi du, loai thong thudng xtic tic qué trinh loai bd nhém carboxyl theo
cach oxy héa isoxitrat thinh o-ketoglutarat (a-KG), bang c4ch d6 khir NAD* (NADP*) thanh
NADH (NADPH), vi dy, trong phan (rng xudi:
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Isoxitrat + NAD* (NADP*) — 0-KG + CO; + NADH (NADPH) + H*.

D3 phat hién ra ring cac dot bién cua IDH2 c¢6 mit trong mot s6 té bao ung thu khién enzym
nay boc 10 kha ning méi trong viéc xtlic tdc qua trinh phy thugc vao NADPH khir o-ketoglutarat
thanh R(-)-2-hydroxyglutarat (2HG). 2HG khong dugc tao ra bdi IDH2 thong thudng. Tin ring
viéc san sinh 2HG gép phan vao sy hinh thanh va tién trién cta bénh ung thu (Dang, L et al, Nature
2009, 462:739-44).

Do d6, viéc tc ché IDH2 dot bién va hoat tinh tai tao ctia né 13 cach didu tri tiém ning ddi
v6i bénh ung thu. Vi vdy, hién c¢6 nhu ciu vé cc chét e ché cua dot bién IDH2 ¢6 hoat tinh tai

tao alpha hydroxyl.
Ban chit ky thuat ciia sang ché

Muc dich cta sang ché 1a dé xuat cac hop chat ¢6 cong thirc cau tric I, hodc mudi dugc

dung hodac hydrat cia n6:

NN R
OB e
‘NJ\NA”kRs

vong A 12 aryl mot vong hoic heteroaryl mdt vong ¢ 5 dén 6 canh tiy y duogc thé;

(D), trong do6:

vong B 1a aryl mdt vong hogc heteroaryl mot vong cé 5 dén 6 canh tiy ¥ duoc thé;

R! va R? dc lap duge chon tir hydro, Ci-Cs alkyl, C1-Cs haloalkyl, -O-C;-Cs alkyl, va CN,
trong d6 phan alkyl bat ky ciia R! tily ¥ duoc thé bang-OH, NHz, NH(C1-C4 alkyl), hodc
N(C1-C4 alkyl)z;

R? dugc chon tir: -(C1-Cs alkyl), -(C2-Cs alkenyl hodc alkynyl), -(Ci-Cs alkylen)-N(R)-
-(C1-Cs alkylen)-O-(C1-Cs alkyl), -(C1-Cs alkylen)-N(R6)-(Co-Cs alkylen)-Q, -(Ci-Cs alky-
len)-N(R®)(R®), -(Ci-Csalkylen)-N(R6)-S(0)1-2-(C1-Cs alkyl), -(Ci-Cealkylen)-N(R6)-S(-
0)12-(Co-Cs alkyl)-Q, -(Ci-Cs alkylen)-S(0)1-2-N(R6)(R®), -(C1-C4 alkylen)-S(0)1-2-N(R%
)-(C1-Cs alkylen)-Q, -C(O)N(R®)-(C1-Cs alkylen)-C(0)-(Co-Cs alkylen)-O-(C;-Cs alkyl), -
C(O)N(R®)-(C1-Cs alkylen)-C(0)-(Co-Cs alkylen)-O-(Co-Cs alkylen)-Q, -(Ci-Cs alkylen)-
O-C(0)-(Ci-Cs alkyl), -(Ci-Cs alkylen)-O-C(0)-(Co-Cs alkyl)-Q, -(Ci-Cs alkylen-
)-0-(C1-Cs alkyl), -(C1-Cs alkylen)-O-(Ci-Cs alkylen)-Q, -(Co-Cs alkylen)-C(O)-(Co-Cs
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alkylen)-O-(C1-Cs alkyl), -(Co-Cs alkylen)-C(O)-(Co-Cs alkylen)-O-(C1-Cs alkylen)-Q, --
(C1-Cs alkylen)-O-C(0)-(C1-Cs alkyl), -(C1-Cs alkylen)-O-C(0)-(Co-Cs alkylen)-Q, -(Co--
Cs alkylen)-C(O)N(R®)-(C-Cs alkyl), -(Co-Cs alkylen)-C(O)N(R®)-(Co-Cs alkylen)-Q, -(C-
1-Cs alkylen)-N(R®)C(0)-(C1-Cs alkyl), -(Ci-Cs alkylen)-N(R®)C(0)-(Co-Cs alkylen)-Q, --
(CoCsalkylen)-S(0)o-2-(Ci-Cs alkyl), -(Co-Cs alkylen)-S(O)o-2-(Co-Cs alkylen)-Q, -(C;-Ce a-
lkylen)-N(R%)-C(O)-N(R®)-(Ci-Cs  alkyl), -(Co-Cs alkylen)-Q, -(Co-Cs alkylen)-
-C(0)-(C1-Cs alkyl), -(Co-Cs alkylen)-C(0)-(Co-Cs alkylen)-Q, trong do:

gbc alkyl hodc gbc alkylen bat ky c6 mit trong R? tity y dwoc thé bang mot hogic
nhiéu -OH, -O(C;-C4 alkyl) hozc halo;

gbc metyl cudi mach bit ky c6 mit trong R? tiy ¥ duoc thé bing-CH,OH,
CFs, -CHoF, -CH2Cl, C(O)CHs, C(O)CF3, CN, hodc CO.H;

mdi nhém R® ddc 1ap duoc chon tir hydro va Ci-Cs alkyl; va

Q dugc chon tir aryl, heteroaryl, carboxyclyl va heteroxyclyl, nhém bt ky trong s6
nay tily y dugc thé; hoic

R! va R3tlly y cling nguyén tir cacbon ma chiing duoc gén vao tao ra C(=0); hodc

R! va R2tlly ¥ cling nhau tao ra carboxyclyl da dugc thé, heteroxyclyl tuy ¥ duogc
thé hoic heteroaryl tily y duoc thé, trong do:

a. néu vong A 1a phenyl khong dugc thé, va vong B 14 phenyl dugc thé bing metoxy
hoic etoxy; thi phenyl d6 clia vong B khéng dugc thé tiép bing oxazolyl;

b. néu vong A 1 phenyl ty ¥ dugc thé hoic pyridyl tiy y dugc thé, va vong B 1a
phenyl tily ¥ dugc thé; thi phan ctia hop chit nay c6 cong thirc -NH-C(R!)(R2)(R?)
khong la -NH(CHyz)-aryl;

c. néu vong A 13 phenyl tlly v dugc thé, va vong B 14 phenyl thy ¥ dwoc thé hoic
pyrolyl; thi phan ctia hop chat ndy ¢ cong thirc  -NH-C(R)(R?)(R?) khong
la -NH(CH2)C(O)NHz;

d. néu vong A 13 phenyl duoc thé bang 2 hoic nhidu hydroxyl hoic metoxy, v vong
B 1a phenyl tiy y dugc thé; thi phdn cia hop chit ndy cé cong
thirc -NH-C(R")(R?)(R?) khong 13 -NH-xyclohepty];

e. néu vong A 1a phenyl tlly y dugc thé va vong B 13 phenyl tiy y dugc thé; thi R! va
R3 khong tao ra 2,2,6,6,-tetrametylpiperidin-4-yl;
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f. néu vong A va vong B 1a phenyl tly y dugc thé; thi phan ciia hop chéit nay c6 cong
thire -NH-C(R!)(R2)(R?) khdng 12 xystein, phenylalanin ho3c leuxin tlly y dugc thé
hodc metyl este cta chung;

g. néu vong A 12 phenyl hoic pyridin-3-yl tlly y dwoc thé bing mét hogc nhiéu phin
ttr thé dugc chon tir halo, metyl hoic CF3, va vong B 14 phenyl tily ¥ dugc thé bing
mot hodc nhidu phidn tir thé dugc chon tir halo, metyl, CF;, metoxy,
CH=C(phenyl)CN; thi phan cta hop chit ndy c6 cong thirc -NHC(R!)(R)(R?)
khong 1a -NH(C1-Cs alkylen)-N(R?)(R?), -NH-1-(aminometyl)xyclopentylmetyl, --
NH-4-(aminometyl)xyclohexylmetyl, trong 6 mdi nhém R® 13 hydro, C;-C4 alkyl
hodc hai R? ciing véi nguyén tir nito ma chiing cuing lién két vao tao ra morpholin-
-4-yl hodc pipieridin-1-yl;

h. néu vong A 13 phenyl, 4-clophenyl hoic 4-metyl phenyl va vong B 1a 4-clophenyl
hoic 3,4-diclophenyl; thi phan ctia hop chét nay c6 coéng thirc -NHC(R!)(R?)(R3)
khong la -NH-isopropyl;

i. néu vong A 13 phenyl khéng dugc thé va phan cia hop chét nay thé hién
bang -NHC(R!)(R2)(R?) 13 -NH-CH,CH;N(CH3)2, -NH-CH>CH;-morpholin-4-yl
hodc -NH-CH>CH20H; thi vong B khong 1a oxadiazol, imidazol, thiazol hodc
oxazol mdi nhém duogc thé bang -C(O)NHR®, trong d6 RP 12 isopropyl, xyclopropyl
hoéc 2-clo-6-metylphenyl;

j.  néuvong A 1a phenyl duoc thé bing SO,OH hoic SO;Na vavong B 14 phenyl, hoic
néu vong B 12 phenyl dugc thé biang SO,OH va vong A 13 phenyl da duoc thé; thi
phén cta hop chét ndy c6 cong thirc -NHC(R!)(R?)(R?) khong 14 -NH(CH2),OH
hodc -NH(CH2)CH(OH)CHj3; va

k. hop chat nay khong phai 1a:

(E)-3-(4-((4-((3-(dietylamino)propyl)amino)-6-phenyl-1,3,5-triazin-2-yl)amino)-2-meto-
xyphenyl)-2-phenylacrylonitril ,
4-((4-((furan-2-ylmetyl)amino)-6-(pyridin-4-yl)-1,3,5-triazin-2-yl)amino)phenol, ~ 3-(4-
((5-aminopentyl)amino)-6-((3-flophenyl)amino)-1,3,5-triazin-2-yl)phenol,
N2,6-bis(3-flophenyl)-N*-(piperidin-3-yl)-1,3,5-triazin-2,4-diamin,
N2-butyl-6-phenyl-N*-(p-tolyl)-1,3,5-triazin-2,4-diamin, ~ N2-xyclohexyl-N*,6-diphenyl-

1,3,5-triazin-2,4-diamin,
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(R)-3-((4-(3-clophenyl)-6-(pyrolidin-3-ylamino)-1,3,5-triazin-2-yl)amino)-4-metylbenz-
amit,

2-clo-4-(metylsulfonyl)-N-[4-(phenylamino)-6-(2-pyridinyl)-1,3,5-triazin-2-yl]-benzamit,

N?-(2-metoxyetyl)-N*-phenyl-6-[5-[6-(2,2,2-trifloetoxy)-3-pyridinyl]-1,2,4-oxadiazol-3-
yl]-1,3,5-triazin-2,4-diamin,

N2-(2-furanylmetyl)-6-phenyl-N*-[3-(triflometyl)phenyl]-1,3,5-triazin-2,4-diamin,

6-(3-metoxyphenyl)-N?-metyl-N*-(3-nitrophenyl)-1,3,5-triazin-2,4-diamin,

N?-butyl-N*-(4-metylphenyl)-6-phenyl-1,3,5-triazin-2,4-diamin, va

4-[[4-(5-clo-2-metylphenyl)-6-(metylamino)]-1,3,5-triazin-2-yl]amino-benzenmetanol.

Hop chét c6 cong thirc I hodc IT hodic nhu duge bdc 16 theo phwong an bat ky trong s cac
phuong an néu trong ban mo ta nay rc ché IDH2 d6t bién, cu thé 1a IDH2 d6t bién c6 hoat tinh tai
tao alpha hydroxyl. Sang ché con d& xuét cic dugc pham chira hop chat c6 cong thire I va cac hop
chét va dugc phdm nay dé sir dung trong didu tri cac bénh ung thu dic trung béi sy cb mit cua
IDH2 d¢t bién.

MO ta chi tiét sang ché

Chi tiét v& cAu tric va su b tri ctia cac thanh phan néu trong ban mé ta dudi day hodc duge
minh hoa bang c4c hinh v& khéng nhim gidi han pham vi ctia sang ché. Cac phuong 4n khac va
cac cach khac dé thuc hién sang ché hoan toan duoc bao gdm. Ngoai ra, cac cum tir va céc thuat
ngit dugc ding trong ban md ta ndy nhim muc dich md ta va khong nén dugce xem 13 nhim muc
dich gidi han pham vi cua séng ché. Viéc str dung céc cum tir “bao g(“)m”, “chra”, hodc “cé”,
“odm”, “ké ca”, va cac bién thé clia chiing trong ban md ta ndy, bao ham ca cac dbi twong dugc
liét ké sau va dang twong duong cia chiing ciing nhu céc dbi tvong bd sung.

Dinh nghia:

Thuét ngit “halo” hogc “halogen” dugc ding dé chi gbc bét ky chira flo, clo, brom hogic
iot.

Thuat ngft “alkyl” dwoc ding dé chi mach hydrocacbon no hoan toan hogc khong no ma
c6 thé 12 mach thang hozc mach nhénh, chira s6 nguyén tir cacbon chi dinh. Vi dy, C1-Cy2 alkyl 1a
nhém c6 thé c6 1 dén (k& ca) 12 nguyén tir cacbon trong d6. Thuat ngit “haloalkyl” dugc dung dé
chi alkyl, trong d6 mdt hodc nhiéu nguyén tir hydro duoc thé bang halo, va ké ca cac gbc alkyl ma
trong d6 tit ca cac nguyén tir hydro dugc thé biang halo (vi du, perfloalkyl). Céac thuat ngit
“arylalkyl” hodc “aralkyl” c6 nghia 1a gbc alkyl, trong d6 nguyén tir hydro trong alkyl dugc thé
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bing nhém aryl. Aralkyl bao gdm cic nhém trong d6 nhiéu hon mot nguyén tir hydro dugc thé
bing nhém aryl. Cac vi du v& “arylalkyl” hoic “aralkyl” bao gdm céc nhém benzyl, 2-phenyletyl,
3-phenylpropyl, 9-florenyl, benzhydryl, va trityl. Thut ngit “alkyl” bao gdém “alkenyl” va
“alkynyl”.

Thuat ngit “alkylen” dugc diung dé chi alkyl hoa tri hai, vi du, -CH,-, -CH,CHa-, -CH,C-
H2CHa- va -CH2CH(CH3)CHz-.

Thuat ngir “alkenyl” dugc dung dé chi hydrocacbon mach nhanh hozc mach thing chira 2
dén 12 nguyén tir cacbon va c6 mdt hoc nhiéu lién két ddi. Cac vi du v& nhém alkenyl bao gdm,
nhung khong chi gidi han &, cac nhém alyl, propenyl, 2-butenyl, 3-hexenyl va 3-octenyl. Mot trong
s6 cac nguyén tir cacbon cua lién két d6i c6 thé tily y 13 diém gén ctia phan tir thé alkenyl.

Thuét ngir “alkynyl” dugc ding dé chi hydrocacbon mach nhanh hozc mach thing chira 2
dén 12 nguyén tir cacbon va dugc dic trung & viéc c6 mdt hodc nhiéu lién két ba. Cac vi du vé
nhém alkynyl bao gdm, nhung khong chi giéi han &, etynyl, propargyl, va 3-hexynyl. Mgt trong
s§ cac nguyén tir cacbon cuia lién két ba c6 thé tlly y 1a diém gén ciia phan tir thé alkynyl.

Thuét ngir “alkoxy” duoc ding dé chi gdc-O-alkyl. Thuat ngit “haloalkoxy” dugc diing dé
chi alkoxy, trong d6 mdt hodc nhidu nguyén tir hydro dugc thé bang halo, va bao gdm céc gbc
alkoxy, trong d6 tat ca cac nguyén tir hydro dugc thé bang halo (vi du, perfloalkoxy).

Trir khi ¢6 quy dinh khac, thuat ngir “aryl” dwoc ding dé chi h¢ vong hydrocacbon mét
vong, hai vong, hodc ba vong hoan toan thom. Cac vi du vé gbc aryl 13 phenyl, naphtyl, va
antraxenyl. Trir khi c6 quy dinh khac, nguyén tir bat ky trén vong ciia nhém aryl c6 thé dugc thé
bing mot hodc nhidu phan tir thé. Thuat ngit “aryl mot vong” c6 nghia 12 hé vong hydrocacbon
mot vong hoan toan thom, tily y duoc thé bing moét hodc nhiéu phan tir thé ma khong thé tao nhan
hai vong hodc vong Ba vong ngung tu.

Thuét ngit “carboxyclyl” duoc ding d& chi hé vong hydrocacbon khong thom mot vong,
hai vong hodc ba vong. Cac nhém carboxyclyl bao gdm céac hé vong hoan toan no (vi du,
xycloalkyl), va cac h¢ vong no mdt phén.

Thuét ngir “xycloalkyl” dugc dung trong ban mo ta nay bao gdm céc nhém hydrocacbon
no mdt vong, hai vong, ba vong hoic da vong c6 3 dén 12 cacbon. Nguyén tir bét ky trén nhan c6
thé dugc thé (vi du, bdng mot hodc nhidu phan tir thé). Cac vi du vé gbc xycloalkyl bao gdm, nhung

khong chi gidi han &, xyclopropyl, xyclohexyl, metylxyclohexyl, adamantyl, va norbornyl.
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Trir khi c6 quy dinh khéc, thuat ngit “heteroaryl” dugc ding dé chi hé vong hoan toan thom
mdt vong ¢6 5 dén 8 canh, hai vong c6 8 dén 12 canh, hoic ba vong ¢6 11 dén 14 canh ¢6 1 dén 3
nguyén tir khac loai néu 13 mot vong, 1 dén 6 nguyén tir khac loai néu 13 hai vong, hodc 1 dén 9
nguyén tir khac loai néu 12 ba vong, cac nguyén tir khac loai nay duoc chon tir O, N, hodc S (hoic
cac dang dad dugc oxy hda nhu N*-O-, S(O) va S(O)2). Thuét ngir “heteroaryl mét vong” c6 nghia
14 hé vong mot vong hoan toan thom c6 1 dén 3 nguyén tir khéc loai, tily y dugc thé bing mot hoic
nhiéu phén tir thé ma khong thé tao nhén hai vong hodc vong Ba vong ngung tu.

Thuét ngit “heteroxyclyl” dugc diing dé chi hé vong khong thom, mét vong c6 3 dén 10
canh, hai vong c6 8 dén 12 canh, hoic ba vong co 11 dén 14 canh c¢6 1 dén 3 nguyén tir khac loai
néu 13 mot vong, 1 d&én 6 nguyén tir khac loai néu 13 hai vong, hoic 1 dén 9 nguyén tir khéac loai
néu 12 ba vong, cac nguyén tir khac loai nay dugc chon tir O, N, hodc S (hoic cac dang da dugc
oxy héa nhu N*-O-, S(0) va S(O),). Nguyén tir khac loai ¢6 thé tiry y 13 diém gén cua phan tir thé
heteroxyclyl. Cac vi du vé heteroxyclyl bao gdm, nhung khong chi giéi han &, tetrahydrofuranyl,
tetrahydropyranyl, piperidinyl, morpholino, pyrolinyl, pyrimidinyl, va pyrolidinyl. C4c nhém
heteroxyclyl bao gdm cac hé vong hoan toan no, va cac hé vong no mdt phan.

Céc hé vong hai vong va ba vong chira mét hodc nhidu nguyén tir khac loai va ca vong
thom va vong khong thom dugc xem la nhém heteroxyclyl hodc nhém heteroaryl. Cac hé vong
hai vong hodc ba vong khi aryl hodc heteroaryl dwgc ngung tu véi carboxyclyl hodc heteroxyclyl
va diém gén tir hé vong v6i phan con lai ciia phén tir 13 qua vong thom 14n luot duge xem 14 nhém
aryl hodc nhdm heteroaryl. Cac hé vong hai vong hodc ba vong khi aryl hodc heteroaryl dugc
ngung tu vdi carboxyclyl hodc heteroxyclyl va diém gin tir hé vong véi phan con lai cuia phén tir
1 qua vong khong thom dugc xem l4n luot 13 carboxyclyl (vi du, xycloalkyl) hodc nhém
heteroxyclyl.

Céc nhém aryl, heteroaryl, carboxyclyl (bao gdbm xycloalkyl), va heteroxyclyl, riéng 1&
hoic 12 mdt phan ctia nhém (vi du, phan aryl ctia nhém aralkyl), tiy y duogc thé & mot hodc nhidu
nguyén tir d& thé dugc bang, trir khi c6 quy dinh cu thé khac, c4c phan tir thé doc 1ap dugc chon
tr: halo, -C=N, Ci-Csalkyl, =0, -ORP, -OR", -SRY, -SR¥, -(Ci-Cs alkyl)-N(RP)(RY), -(C1-Cs
alky)-N(R®)(R?’), -N(RP)(RP), -N(RP)(R?), -O-(Ci-Cs4 alkyl)-N(RP)(RP), -O-(C1-C4 alkyl)-N(RP)-
(RY), -(C1-Cs4 alkyl)-O-(Ci-Cs alkyl)-N(R?)(RP), -(Ci-Cs alkyl)-O-(Ci-Cs alkyl)-N(RP)(RY), -C-
(0)-N(RP)(RP), -(Ci-C4 alkyl)-C(O)-N(RP)(RP), -(Ci-C4 alkyl)-C(0)-N(RP)(RY), -OR?’, RY, -C-
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(0O)(C1-Cs alkyl), -C(O)RY, -C(O)N(RY)(RP), -N(R®)C(O)(R?), -N(RP)C(O)(R?"), -N(R?)SO(RY)-
, -SO;N(RP)(RY), -N(RP)SO,(R), va -SO,N(RP)(RY"), trong d6 phan tir thé alkyl bt ky con tiy ¥
duoc thé bing mét hoic nhiéu -OH, -O-(Ci-Cs alkyl), halo, -NH,, -NH(Ci-Cs alkyl),
hodc -N(C1-Cy alkyl),;

mdi nhém RP doc 1ap duoc chon tir hydro, va -Ci-Cs alkyl; hodc

hai nhém RP cling véi nguyén tir nito ma chiing lién két vao tao ra heteroxyclyl c6
4 dén 8 canh tuy y chira mét nguyén tir khac loai bd sung dugc chon tr N, S, va O; va

mdi nhém RY ddc 1ap dugce chon tir C3-C7 carboxyclyl, phenyl, heteroaryl, va
heteroxyclyl, trong d6 mot hoic nhidu vi tri d& thé dugc trén phdn tir thé phenyl, xycloalkyl,
heteroaryl hodc di vong con tuy y dugc thé bing mdt hogc nhiéu -(C1-Cs alkyl), -(Ci-Cafloalkyl)-
, -OH, -0-(C1-C; alkyl), -O-(C1-Cafloalkyl), halo, -NHa, -NH(C1-Cs alkyl), hodc -N(C1-C; alkyl),.

Céc nhém heteroxyclyl, riéng 1& hodc 12 mét phan cua nhém, ty y duge thé trén mot hodc
nhidu nguyén tir nito bt ky d& thé duoc bang oxo, -C1-Cs alkyl, hodc C1-C4 alkyl da dugc thé flo.

Thuét ngit “dugc thé” @& chi thay thé nguyén tir hydro bing nhém khéc.

Thuét nglt “luong 2HG tdng” dugc dung trong ban mo ta ndy cé nghia 1a 10%, 20% 30%,
50%, 75%, 100%, 200%, 500% hodc nhiéu 2HG hon c6 mit trong ddi tugng lic d6 ma khong
mang alen IDH2 ddt bién. Thuit ngit “lugng 2HG ting” c6 thé chi lwgng 2HG trong té bio, trong
khéi u, trong co quan chira khdi u, hosc trong dich thé.

Thuét ngit “dich th&” bao gdm mdt hozc nhiéu dich i xung quanh bao thai, thé dich nuéc,
mau (vi du, huyét twong), huyét thanh, dich ndo tiy, ray tai, dudng chip, dich Cowper, tinh dich
nit, dich k&, bach huyét, sita tir vi, dich nhdy (vi du, nwéc miii hodc dom dai), dich mang phéi, mu,
nude bot, ba nhon, tinh dich, huyét thank, md héi, nudc mét, nuée tidu, dich tiét tir Am dao, hoic
chét non.

Céc thuat ngit “rc ché” hodc “ngin ngira” duoc ding trong ban mé ta ndy bao gdm ca viée
trc ché va ngin ngira hoan toan va mot phan. Chét trc ché c6 thé e ché hoan toan hoic mdt phan
dich dy kién.

Thuét ngir “diéu tri bénh” c¢6 nghia 12 1am giam, ngin chan, 1am suy giam, lam giam bét,
lam ngung, hodc lam dn dinh su phat trién hosc tién trién ctia bénh/r6i loan bénh 1y (vi dy, bénh
ung thu), lam gidm bét mire d9 néng cla bénh/rdi loan bénh ly (vi du, bénh ung thu) hoic cai thién

céc triéu ching lién quan dén bénh/rbi loan bénh ly (vi du, bénh ung thu).
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Luong cua hop chat hitu hidu dé didu trj rdi loan bénh 1y, hoic “lugng hitu hidu dé diéu trj
bénh”, dugc diing trong ban md ta nay dé chi lugng ctia hop chat ma 14 hitu hiéu, sau khi ding mét
hoic nhidu lidu cho d6i tuong, dé didu tri bénh té bao, hodc dé chita bénh, 1am giam, 1am dju hodic
cai thién d6i twong méc ri loan & mirc dd cao hon murc dd mong doi khi khéng thuc hién didu tri
nay.

Thuat ngit “ddi tugng” dugce ding trong ban mé ta ndy nhdm bao gdm ngudi va dong vat
khéng 1 nguoi. P6i trong 13 nguoi 1am vi du bao gdm bénh nhan 1 nguoi (dugc goi 12 bénh nhén)
méc rdi loan bénh 1y, vi dy, rdi loan duoc bdc 16 trong ban md ta nay hodc dbi tugng binh thudng.
Thuat ngit “dong vat khong 12 ngudi” theo mot khia canh clia séng ché bao gdm tét ca cac dong
vét c6 xuong sbéng, vi du, cac dong vat khong c6 vii (nhu gi, dong vat ludng cu, loai bd sat) va cac
dong vat c6 vii, nhur cac dong vat linh truéng khong phai 13 ngudi, sic vt dd duoc thuan hoa
va/hodc cac dong vat hitu dung trong ndng nghiép, vi dy, clru, ch6, meo, bo, lon, v.v.

Céc hop chét
Sang ché dé xudt cac hop chat c6 cong thitc cdu tric I, hoic mudi dugc dung hoic hydrat

cua né:

NN R',
N A N)\ N X §3
H H (D), trong d6:

vong A 13 aryl mdt vong hodc heteroaryl mot vong c6 5 dén 6 canh tiy y dugc thé;

vong B 12 aryl mot vong hoic heteroaryl mdt vong ¢ 5 dén 6 canh tily y dugc thé;

R! va R? doc 14p dugc chon tir hydro, C;-Cs alkyl, C1-C4 haloalkyl, -O-C-Cs alkyl, va CN,
trong d6 phan alkyl bt ky ctia R! tity y duoc thé bang -OH, NH,, NH(C1-Cs alkyl), hodc N(C1-Cq
alkyl);

R? dugc chon tir: -(C1-Cs alkyl), -(C2-Cs alkenyl hodc alkynyl), -(C1-Ce alkylen)-N(R®)-(-
Ci1-Cs alkylen)-O-(Ci-Cs alkyl), -(C1-Cs alkylen)-N(R®)-(Co-Cs alkylen)-Q, -(C1-Cs alkylen)-N(R®-
)(R®) -(C1-Cg alkylen)-N(R®)-S(0)12-(C1-Cs alkyl), -(C1-Cs alkylen)-N(R6)-S(0)12-(Co-Cs alkyl)-
-Q, -(C1-Cs alkylen)-S(0)12-N(R®)(R9), -(C1-C4 alkylen)-S(0)1-2-N(R®)-(C;-Cs
alkylen)-Q, -C(O)N(R®)-(C1-Cs alkylen)-C(O)-(Co-Cs alkylen)-O-(C;-Cs
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alkyl), -C(O)N(R®)-(Ci-Cs alkylen)-C(0)-(Co-Cs alkylen)-O-(Co-Cs alkylen)-Q, -(Ci-Cs
alkylen)-O-C(0)-(Ci-Cs  alkyl), -(C1-Cs alkylen)-O-C(0)-(Co-Cs  alkyl)-Q, -(Ci-Ce
alkylen)-O-(C1-Cs alkyl), -(Ci-Cs alkylen)-O-(C1-Cs alkylen)-Q, -(Co-Cs alkylen)-C(0)-(Co-Cs
alkylen)-O-(C:-Cs alkyl), -(Co-Cs alkylen)-C(0O)-(Co-Cs alkylen)-O-(Ci-Cs alkylen)-Q, -(Ci-Cs
alkylen)-O-C(0)-(C1-Cs  alkyl), -(Ci-Cs alkylen)-O-C(O)-(Co-C¢ alkylen)-Q, -(Co-Cs
alkylen)-C(O)N(R®)-(C1-Cs alkyl), -(Co-Cs alkylen)-C(O)N(R®)-(Co-Cs alkylen)-Q, -(C1-Cs
alkylen)-N(R®)C(0)-(Ci-Cs alkyl), -(Ci-Cs alkylen)-N(R®)C(0)-(Co-Cs alkylen)-Q, -(Co-Cs
alkylen)-S(0)o2-(C1-Cs alkyl), -(Co-Cs alkylen)-S(0O)o2-(Co-Cs alkylen)-Q, -(Ci-Cs alkylen)-N-
(R%)-C(0)-N(R®)-(C1-Cs alkyl), -(Co-Cs alkylen)-Q, ~(Co-Cs alkylen)-C(0O)-(Ci-Cs alkyl), -(Co-Cs-
alkylen)-C(0)-(Co-Cs alkylen)-Q, trong do:
gbc alkyl hoic gdc alkylen bt ky c6 mit trong R? tiy ¥ dugc thé bing mot hoic
nhiéu -OH, -O(C;-Cj alkyl) hoic halo;
gbc metyl cubi mach bit ky c6 mit trong R? tiy y dwoc thé bing -CH,OH,
CF3, -CHyF, -CH:Cl, C(O)CHs, C(O)CF3, CN, hodc CO.H;
mdi nhém R® doc 1ap duge chon tir hydro va C1-Cs alkyl; va
Q duoc chon tir aryl, heteroaryl, carboxyclyl va heteroxyclyl; va Q tiry ¥ dugc thé; hosc
R! va R3tly ¥ cling nguyén tir cachon ma chiing dugc gin vao tao ra C(=0); hoiic
R! va R2tlly ¥ cling nhau tao ra carboxyclyl tiy y dugc thé, heteroxyclyl tity y dugc
thé hoic heteroaryl tly ¥ duoc thé; trong do:

a. néu vong A 14 phenyl khong dugc thé, va vong B 1 phenyl dugc thé bang metoxy
hoic etoxy; thi phenyl d6 ciia vong B khong dugc thé tiép bang oxazolyl;

b. néu vong A 1a phenyl tiy ¥ dugc thé hodc pyridyl tiy y dugc thé, va vong B 1a
phenyl ty y duoc thé; thi phan cta hop chit nay cé cong thirc -NH-C(R1)(R2)(R?)
khong 1a -NH(CHz)-aryl;

c. néu vong A 13 phenyl tuy y duoc thé, va vong B 13 phenyl ty y duoc thé hosc
pyrolyl; thi phan cia hop chit ndy c6 cong thic -NH-C(R!)(R2)(R?) khong
la -NH(CH2)C(O)NHz;

d. néu vong A 1a phenyl dugc thé bang 2 hozc nhiéu hydroxyl hoic metoxy, va vong
B 1a phenyl tdy y dugc thé; thi phan ciia hop chit ndy c6 cong thirc -NH-C-
RH(R?)(R3) khong la -NH-xycloheptyl;
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e. néu vong A 13 phenyl ty ¥ dugc thé va vong B 12 phenyl tily y dwoc thé; thi R! va
R3 khong tao ra 2,2,6,6,-tetrametylpiperidin-4-yl;

f. néu vong A va vong B 1 phenyl tity y dugc thé; thi phan ctia hop chét nay c6 cong
thire -NH-C(R")(R?)(R?) khong 13 xystein, phenylalanin hogc leuxin tity y dugc thé
hodc metyl este cta chiing;

g. néu vong A 14 phenyl hoic pyridin-3-yl tlly y duoc thé biang mét hodc nhidu phin
tir thé dugc chon tir halo, metyl hodc CF3, va vong B 1a phenyl tily y dugc thé bing
mét hodic nhiéu pha‘in tir thé dugce chon tir halo, metyl, CF3, metoxy, CH=C-
(phenyl)CN; thi phan ciia hgp chit nay c6 cong thirc -NHC(R!)(R2)(R3) khong
l1a -NH(C-Cs alkylen)-N(R?)(R?), -NH-1-(aminometyl)xyclopentylmetyl, -NH-4-
-(aminometyl)xyclohexylmetyl, trong 46 mdi nhém R? 13 hydro, Ci-Cs alkyl hoic
hai R? cling v6i nguyén tir nito ma chiing cling lién két vio tao ra morpholin-4-yl
hodc pipieridin-1-yl;

h. néu vong A 1a phenyl, 4-clophenyl hodc 4-metyl phenyl va vong B 13 4-clophenyl
hoic 3,4-diclophenyl; thi phan cta hop chit ndy ¢ cong thirc -NHC(R!)(R2)(R3)
khong 1a -NH-isopropy];

i. néu vong A 1a phenyl khong dugc thé va phan cia hop chdt nay thé hién
bing -NHCR)(R?)(R?) 1a -NH-CH,CH,N(CH3),, -NH-CH,CH,-morpholin-4-yl
hodc -NH-CH>CH,OH; thi vong B khong 1a oxadiazol, imidazol, thiazol hodc
oxazol mdi nhém duoc thé bang -C(O)NHR?, trong d6 RP 13 isopropyl, xyclopropyl
hodc 2-clo-6-metylphenyl; |

j. néuvong A 1a phenyl dugc thé bing SO,OH hoic SO,Na va vong B 13 phenyl, hoic
néu vong B 14 phenyl duoc thé bang SO,OH va vong A 13 phenyl d& duoc thé; thi
phin cta hop chit nay c6 cong thirc -NHC(R')(R?)(R?) khong 13 -NH(CH,),OH
hodc -NH(CH2)CH(OH)CHj3; va

k. hop chit nay khong phai 1a:

(E)-3-(4-((4-((3-(dietylamino)propyl)amino)-6-phenyl-1,3,5-triazin-2-yl)amino)-2-
metoxyphenyl)-2-phenylacrylonitril ,
4-((4-((furan-2-ylmetyl)amino)-6-(pyridin-4-yl)-1,3,5-triazin-2-yl)amino)phenol,
3-(4-((5-aminopentyl)amino)-6-((3-flophenyl)amino)-1,3,5-triazin-2-yl)phenol,
N2,6-bis(3-flophenyl)-N*-(piperidin-3-yl)-1,3,5-triazin-2,4-diamin,
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NZ-butyl-6-phenyl-N*-(p-tolyl)-1,3,5-triazin-2,4-diamin,N?-xyclohexyl-N*,6-diphenyl-

1,3,5-triazin-2,4-diamin,

amit,

yl]-1,3,

cua no:

(R)-3-((4-(3-clophenyl)-6-(pyrolidin-3-ylamino)-1,3,5-triazin-2-yl)amino)-4-metylbenz-

2-clo-4-(metylsulfonyl)-N-[4-(phenylamino)-6-(2-pyridinyl)-1,3,5-triazin-2-yl]-benzamit,
N?-(2-metoxyetyl)-N*-phenyl-6-[5-[6-(2,2,2-trifloetoxy)-3-pyridinyl]-1,2,4-oxadiazol-3-
S-triazin-2,4-diamin,
N2-(2-furanylmetyl)-6-phenyl-N*-[3-(triflometyl)phenyl]-1,3,5-triazin-2,4-diamin,
6-(3-metoxyphenyl)-N?-metyl-N*-(3-nitrophenyl)-1,3,5-triazin-2,4-diamin,
N?-butyl-N*-(4-metylphenyl)-6-phenyl-1,3,5-triazin-2,4-diamin, va
4-[[4-(5-clo-2-metylphenyl)-6-(metylamino)]-1,3,5-triazin-2-yl]Jamino-benzenmetanol.

Sang ché con dé xut hop chit c6 cong thirc ciu tric I, hodc mubi dwoc dung hodc hydrat

N )\ N)\ N )< R3
H H (D), trong d6:

vong A 14 aryl mét vong hodc heteroaryl mdt vong ¢6 5 dén 6 canh tly y duoc thé;

vong B 13 aryl mot vong hoic heteroaryl mot vong c¢6 5 dén 6 canh tiy y dugc thé;

R! vaR? ddc l4p dugc chon tir hydro, Ci-Cs alkyl, C1-C4 haloalkyl, -O-C;-C4 alkyl,
va CN, trong d6 phan alkyl b4t ky ctia R! tiry y dwoc thé bang -OH, NH,, NH(C;-Cy alkyl),
hodc N(C1-C4 alkyl);

R? dugc chon tir: -(C1-Cs alkyl), -(C2-Cs alkenyl hodc alkynyl), -(C1-Cs alkylen)-
-N(R®)-(C1-Cs alkylen)-O-(Ci-Cs alkyl), -(C1-Cs alkylen)-N(R®)-(Co-Cs alkylen)-Q, -(Ci.
-Cs alkylen)-N(R6)(R®), -(Ci-Cs alkylen)-N(R®)-S(0)12-(C1-Cs alkyl), -(C1-Cs alkylen)-N(-
R6)-S(0)1-2-(Co-Cs alkyl)-Q, -(Ci-Cs alkylen)-S(0)1-2-N(R®)(R®), -(Ci-C4 alkylen)-S(O)i--
-N(R®)-(C;-Cs alkylen)-Q, -C(O)N(R®)-(Ci-Cs alkylen)-C(0O)-(Co-Cs alkylen)-O-(C;-Cs a-
lkyl), -C(O)N(R®)-(C-Cs alkylen)-C(O)-(Co-Cs alkylen)-O-(Co-Cs alkylen)-Q, -(Ci-Cs alk-
ylen)-O-C(0)-(C1-Cs alkyl), -(C1-Cs alkylen)-O-C(0O)-(Co-Cs alkyl)-Q, -(C1-Cs alkylen)-O-
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-(C1-Cs alkyl), -(C1-Cs alkylen)-O-(Ci-Cs alkylen)-Q, -(Co-Cs alkylen)-C(0O)-(Co-Cs alkyl-
en)-0-(C1-Cs alkyl), -(Co-Cs alkylen)-C(O)-(Co-Cs alkylen)-O-(C1-Cs alkylen)-Q, -(C1-Ce.
alkylen)-O-C(0)-(C1-Cs alkyl), -(C1-Cs alkylen)-O-C(O)-(Co-Cs alkylen)-Q, -(Co-Cs alky-
len)-C(O)N(R®)-(C1-Cs alkyl), -(Co-Cs alkylen)-C(O)N(R®)-(Co-Cs alkylen)-Q, -(C;-Cs.
alkylen)-N(R6)C(0)-(C1-Cs alkyl), -(C1-Cs alkylen)-N(R®)C(0)-(Co-Cs alkylen)-Q, -(Co.
-Cs alkylen)-S(0)o-2-(Ci1-Cs alkyl), -(Co-Cs alkylen)-S(0O)o-2-(Co-Cs alkylen)-Q, -(C1-Cs alk-
ylen)-N(R®)-C(0)-N(R®)-(C:-Cs alkyl), -(Co-Cs alkylen)-Q, -(Co-Cs alkylen)-C(0)-(C1-Cs
alkyl), -(Co-Cs alkylen)-C(O)-(Co-Cs alkylen)-Q, trong do:

gbc alkyl hodc gdc alkylen bat ky c6 mit trong R? tiy ¥ dugc thé bang mot hodc
nhiéu -OH, -O(C;-Cy alkyl) hoic halo;

gbc metyl cudi mach bit ky c6 mit trong R? tiy y dwoc thé bing -CH,OH,
CFs, -CHyF, -CH,Cl, C(O)CHj3, C(O)CF3, CN, hodc CO2H;

mdi nhém R® doc 18p duoc chon tir hydro va Ci-Cs alkyl; va

Q dugce chon tir aryl, heteroaryl, carboxyclyl va heteroxyclyl, mdi nhém trong sb
nay tiy y dugc thé; hoic

R! va R3tdy ¥ cling nguyén tir cacbon ma chiing dwoc gén vao tao ra C(=0), hodc

R! va R2tlly ¥ cling nhau tao ra carboxyclyl dugc thé hoic heteroxyclyl tuy v duoc
thé, trong d6:

a. néu vong A 13 phenyl khong duoc thé, va vong B 14 phenyl dugc thé bing metoxy
hoic etoxy; thi phenyl d6 ctia vong B 13 oxazolyl khong dugc thé tiép;

b. néuvong A 1 phenyl tity y dugc thé hogc tity y dugc thé pyridyl; thi phin ctia hop
chét nay c6 cong thirc -NH-C(R!)(R?)(R?) khong 14 -NH(CHy)-aryl;

c. néu vong A 13 phenyl tily y duoc thé, va vong B 13 phenyl tiy ¥ dwoc thé hodc
pyrolyl; thi phan ciia hop chét nay c6 coéng thirc -NH-C(R!)(R2)(R3) khéng
1a -NH(CH2)C(O)NHz;

d. néu vong A 12 phenyl dugc thé bang 2 hodc nhiéu hydroxyl hosic metoxy, va vong
B 1a phenyl tiy y duoc thé; thi phin ctia hop chit ndy c6 cong
thire -NH-C(R!)(R?)(R?) khong 1a -NH-xycloheptyl;

e. néuvong A 13 phenyl tiiy ¥ dugc thé va vong B 14 phenyl tiiy y duoc thé; thi R! va
R3khéng tao ra 2,2,6,6,-tetrametylpiperidin-4-yl;
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néu vong A va vong B 13 phenyl tity y dugc thé; thi phan ctia hop chét ndy c6 cong
thire -NH-C(R)(R2)(R3) khong 13 xystein, phenylalanin tiy y dugc thé hoic leuxin;
néu vong A 13 phenyl hogc pyridin-3-yl ty y dugc thé bang mot hoic nhidu phén
tir thé dugc chon tir halo, metyl hodc CF3, va vong B 1a phenyl tily ¥ dugc thé bing
mot hodc nhiéu phﬁn ttr thé duoce chon tir halo, metyl hodc CF3; thi phe“m cua hop
chét nay c6 cong thirc -NHC(R)(R?)(R?) khong 1a -NH(C;-Cs alkylen)-N(R?)(-
R?), -NH-1-(aminometyl)xyclopentylmetyl, -NH-4-(aminometyl)xyclohexylmetyl,
trong d6 mdi nhém R2 13 hydro, Ci-C; alkyl hodc hai R? cing v6i nguyén tir nito
ma chiing cing lién két vao tao ra morpholin-4-yl hogc pipieridin-1-yl;

néu vong A 1a phenyl, 4-clophenyl hozic 4-metyl phenyl va vong B 13 4-clophenyl
hoic 3,4-diclophenyl; thi phin ctia hop chit ndy c6 cong thirc -NHC(R!)(R?)(R?)
khong 1a -NH-isopropyl;

néu vong A 13 phenyl khéng dugc thé va phan cia hop chét nay thé hién bang -N-
HCRH(R?)(R?) 1a -NH-CH,CH2N(CH3)2, -NH-CH,CHz-morpholin-4-yl hodc -N-
H-CH,CH,OH; thi vong B khong 13 oxadiazol, thiazol hoic oxazol mdi nhém trong
s6 d6 dugc thé bang -C(O)NHR®, trong d6 RP 14 isopropyl, xyclopropyl hodc 2-clo-
6-metylphenyl;

néu vong A 13 phenyl duoc thé bing SO,OH hogc SO;Na, va vong B 14 phenyl; thi
phan cta hop chit nay c6 cong thirc -NHC(R!)(R?)(R?) khong 1a -NH(CH,),OH
hodc -NH(CH,)CH(OH)CHs; va

hop chit nay khong phai la:

(E)-3-(4-((4-((3-(dietylamino)propyl)amino)-6-phenyl-1,3,5-triazin-2-yl)amino)-2-meto-

xyphenyl)-2-phenylacrylonitril, 4-((4-((furan-2-ylmetyl)amino)-6-(pyridin-4-yl)-1,3,5-triazin-2-

yl)amino)phenol, 3-(4-((5-aminopentyl)amino)-6-((3-flophenyl)amino)-1,3,5-triazin-2-yl)phenol,
N2,6-bis(3-flophenyl)-N*-(piperidin-3-yl)-1,3,5-triazin-2,4-diamin,N2-butyl-6-phenyl-N*-(p-
tolyl)-1,3,5-triazin-2,4-diamin,N?-xyclohexyl-N*,6-diphenyl-1,3,5-triazin-2,4-diamin, va (R)-3-

((4-(3-clophenyl)-6-(pyrolidin-3-ylamino)-1,3,5-triazin-2-yl)amino)-4-metylbenzamit.
Theo mdt s6 phuong an, R! dc 14p duge chon tir hydro, -CHs, -CH2CH3, -CH20H, CN,

hodc R! va R3 cung nhau tao ra =0.
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Theo mdt sb phuong an, R! va R? ciing nhau tao ra carboxyclyl hoic heteroxyclyl, nhém
bét ky trong sb nay tiy y duoc thé bang nhidu nhét dén 3 phan tir thé doc 1ap duoc chon tir halo.
C1-C4 alkyl, C1-C4 haloalkyl, C;-Cs4 alkoxy, -CN, =0, -OH, va -C(0)C;-C4 alkyl.

Theo mdt sd phuong an, R2 14 -(C1-Cs alkyl) tiy ¥ duoc thé bang flo hoic -OH;-(Co-Cq4
alkylen)-O-(C-Cs alkyl), -(Co-C> alkylen)-N(R®)-(C-Cs alkyl), -(Co-C> alkylen)-Q, va -O-(Co-C2
alkylen)-Q, trong d6 Q tlly ¥ dugc thé bing nhiéu nhit dén 3 phén tir thé doc 1ap duoc chon tir
C1-Cs alkyl, Ci-C4 haloalkyl, C;-C4 alkoxy, =0, -C(0)-Ci-Cs alkyl, -CN, va halo. Theo mdt khia
canh cia cac phuong an nady, Q dugc chon tir pyridinyl, tetrahydrofuranyl, xyclobutyl,
xyclopropyl, phenyl, pyrazolyl, morpholinyl va oxetanyl, trong d6 Q tlly y dwoc thé bang nhiéu
nhét dén 2 phan tir thé doc 1ap dugc chon tir C1-Cs alkyl, Ci-Cs haloalkyl, =0, flo, clo, va brom.
Theo khia canh khac cia cédc phwong 4n nay, Q dugc chon tir pyridinyl, tetrahydrofuranyl,
xyclobutyl, xyclopropyl, phenyl, pyrazolyl, morpholinyl va oxetanyl, trong d6 Q tiy y duoc thé
bang nhiéu nhit dén 2 phan tur thé doc 14ap dugc chon tir -CH; va =0.

Theo mét s6 phuong 4n, R! va R cling nhau tao ra xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, tetrahydrofuranyl, tetrahydropyranyl, oxetanyl, bixyclo[2,2,1]heptanyl, oxobixyclo-
[3,1,0]hexanyl, azetidinyl, phenyl va pyridinyl, nhém bat ky trong s6 nay tily y dugc thé bing
nhiu nhét dén 2 phan tir thé doc 1ap duoc chon tir C1-Cy alkyl, Ci-Cs alkoxy, C3-Cexycloalkyl, -
OH, -C(O)CHj, flo, va clo.

Theo mét s6 phuong 4n, vong A 13 aryl mdt vong c¢6 6 canh tiiy ¥ dugc thé. Theo mot s6
phuong 4n, vong A 13 heteroaryl c6 5 dén 6 caﬁh tly ¥ duoc thé. Theo mdt sb phwong 4n, vong A
12 heteroaryl c6 6 canh tily y duogc thé.

Theo mdt s6 phuwong 4n, vong A dugc chon tir phenyl, pyrazolyl, oxazolyl, isoxazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, va thiazolyl, trong d6 vong A tity ¥ duoc thé bing nhiéu nhat
dén hai phan tir thé doc 1ap dugc chon tir halo, -C1-Cs alkyl, -Ci-C4 haloalkyl, -C;-Cs hydroxy-
alkyl, -NH-S(0)2-(Ci-Cs alkyl), -S(O):NH(C1-Cs alkyl), -CN, -S(0)2-(Ci-Cs4 alkyl), Ci-Cs4
alkoxy, -NH(C:-C4 alkyl), -OH, -OCF3, -CN, -NH,, -C(O)NHz, -C(O)NH(C:-C4 alkyl), -C(O)-
N(C1-Cy alkyl)z, va xyclopropyl tiy ¥ duoc thé bing OH.

Theo mdt s6 phuong 4n, vong A dugc chon tir phenyl, pyrazolyl, oxazolyl, isoxazolyl,

pyridinyl, pyrimidinyl, pyrazinyl, va thiazolyl, trong d6 vong A tlly ¥ dugc thé bang nhiéu nhat dén
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hai phan tir thé doc 14p dwoc chon tir halo, -C1-Cs alkyl, -C1-Cs4 haloalkyl, -C;-Cs hydroxyalkyl, --
NH-S(0)2-(C1-C4 alkyl), -S(0)2NH(Ci-Cs alkyl), -CN, -S(0)2-(Ci-Cs alkyl), Ci-Cs alkoxy, -
-NH(C1-Cs alkyl), -OH, -CN, va -NH,.

Theo mdt sb phuong 4n, vong B dugc chon tir phenyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl, trong d6 vong B tiy ¥ dwoc thé bing
nhidu nhét dén hai phén tir thé doc 18p dugc chon tir halo, -Ci-Cs alkyl, -C2-Cs alkynyl, -C1-C4
haloalkyl, -C1-C4 hydroxyalkyl, C3-Cs xycloalkyl, -(Co-Cz alkylen)-O-C;-C4 alkyl, -O-(C1-Cs alkyl-
en)-Cs3-Cs xycloalkyl, -NH-S(0)2-(Ci-Cs alkyl), -S(0)2NH(C1-Cs alkyl), -S(0)2-NH-(C3-Cs xycloa-
lkyl), -S(O)2-(heteroxyclyl no),-CN, -S(0)2-(C1-Cs alkyl), -NH(Ci-Cs alkyl), -N(C1-Cs alkyl),, -OH,
C(0)-0-(C1-C4 alkyl), heteroxyclyl no, va -NH,.

Theo phuong an khéc, hop chat nay 12 hop chat c¢6 cong thirc ciu tric II:

NN R'2
ofel=
(=) XX X

RSa
H H (ID), hozc mudi dugc dung clia né, trong do:

Vong A’ dugc chon tir phenyl va pyridin-2-yl, trong d6 vong A’ tiry y dugc thé bang mot
hodc hai phan tir thé doc 1ap duoc chon tir clo, flo, -CF3, -CHF, -CHs, -CH2CH3, -CF,CHj3, -OH-
, -OCH3, -OCH2CHs, -NH3, -NH(CH3), va -N(CH3)z;

Vong B’ dugc chon tir pyridin-3-yl, pyridin-4-yl, isoxazoly-4-yl, isoxazol-3-yl, thiazol-5-
-yl, pyrimidin-5-yl va pyrazol-4-yl, trong d6 vong B’ tiry y duoc thé bang mot dén hai phan tir thé
doc 1ap dugc chon tir halo; -CN; -OH; C1-Cs alkyl tity y dugc thé bing halo, CN hodc -OH; -S-
(0)2-Ci-C4 alkyl; -S(0)-Ci-Cs alkyl; -S(0)2-NH-C1-Cs alkyl; -S(0)2-N(Ci-Cs alkyl)z; -S(O)2-
azetidin-1-yl; -O-C:-C;4 alkyl; -CH2-O-CHs, morpholin-4-yl, xyclopropyl, -S(O).-NH-xycloprop-
yl; -C(0)-O-CHs; va

-C(R!#)(R2%)(R3?) dwoc chon tir C1-Cs alkyl tily y dugc thé bang halo hoic -OH; -(Co-Ci
alkylen)-xycloalkyl, trong d6 alkylen ity y dugc thé bang metyl va xycloalkyl tity y dugc thé bing
halo, -OCH3 hodc metyl; heteroxyclyl no tiy y dugc thé bang halo hoic metyl; -C(0)-0O-Ci-Cs
alkyl; -C(0)-(Co-C; alkylen)-xyclopropyl; va C(O)-benzyl.
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Theo céc phuong 4n nhéit dinh cta hop chét ¢é cong thirc 11, vong A’ duge chon tir 2-
clophenyl, 2-flophenyl, 2-metoxyphenyl, 3-hydroxyphenyl, 6-aminopyridin-2-yl, 6-clopyridin-2-
yl, 6-triflometylpyridin-2-yl, va phenyl.

Theo cac phuong 4n nhét dinh ctia hop chét c6 cong thirc II, vong B’ duogc chon tir 2-
(morpholin-4-yl)pyridin-4-yl, 2-dimetylaminopyridin-4-yl, 3-(2-methyoxyetyl)phenyl, 3,5-di-
flophenyl, 3-clophenyl, 3-xyanometylphenyl, 3-xyanophenyl, 3-xyclopropylaminosulfonylph-
enyl, 3-dimetylaminosulfonylphenyl, 3-etylsulfonylphenyl, 3-flophenyl, 3-metylsulfonylphenyl,
4-flophenyl, 5-clopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-4-yl, 5-
flopyridin-3-yl,  S-triflomethypyridin-3-yl,  6-clopyridin-4-yl, = 6-xyanopyridin-4-yl,  6-
xyclopropylpyridin-4-yl, 6-etoxypyridin-4-yl, 6-flopyridin-3-yl, 6-flopyridin-4-yl, 6-metylpyrid-
in-4-yl, 6-triflometylpyridin-4-yl, isoxazol-4-yl, phenyl, pyridin-4-yl, va thiazol-5-yl.

Theo cac phuong 4n nhét dinh cta hop chit c6 cong thic I, gbc c¢6 cong thirc C(R?)-
(R?%)(R3¥) dugc chon tir 2-hydroxyxyclopentyl, 3-hydroxyxyclopentyl, 1-metylxyclopropyl, 2-
metylxyclopropyl, 3,3-difloxyclobutyl, bixycloheptanyl, -(CH2);CH3, -CH(CH3)-C(CHs)3, -CH-
(CH3)-CH20CH3, -C(0)-C(CH3)s, -C(0)-OC(CHz3)3, -C(O)CH20H, -C(O)-CH(CHa)2, -C(0)-1-h-
ydroxyxyclopropyl, -C(O)-2-pyrolidinon-5-yl, -C(O)-2-pyrolyl, -C(O)CH20CH(CHs)2,-C(O)-
-xyclopropyl,-C(O)-CHaz-xyclopropyl, -C(0)-OC(CHj3)s, -C(O)CH(CH3)OH, -C(O)-1H-pyrazol-
5-yl, -C(O)NHCH:CH3, -CH,CH(CH3)OCHs, -CH.CH,CH.OCH3, -C(0)-OCH2CH(CH3),, -C-
H,CH,-OCH3s, -C(0)-OCH2CH3, -C(0)-CH,CH3, -CH(CH3)-CH(CH3)2, -CH,CH(CH3)OH, -CH-
(CH3)CH,CH3, -CH(CH3)-CH,CH3s, -CH(CH3)CH20H, -CH>C(CH3)3, -CH(CH2OH)CH(CHa)-
CH3, -CH(CH3)C(CH3)3, -CH2C(CH3)2CH20H, -CH2CH20H, -CH>CH(CH3)OH, -CH(CH3)CHa-
OCHjs, -CH2-CH(CH3)CH20H,-CH2C(CH3).OCH3, -CH(C(CHs)3) CH20H, -CH2C(CH3)2-OH, C-
H>C(CH3s)3, -CH2CF3, -CH2CH(CH3)2, -CH2CH(CH3)2, -CH2CH2CF3, -CH,CH2OCH2CH3, -CH-
»CH(CH3)-CH>CH3, -CH2CH2CH(CH3)2, -CHC(CH3)3;CH20H, -CH(CH2CH3)CH20H, -CH2C(-
CH3)20H, -CHz-oxetan-2-yl, -CHz-oxetan-3-yl, -CHz-xyclopropyl, -CHz-xyclobutyl, -CH(CH3)-
xyclopropyl, -C(O)-1-metylxyclopropyl, -C(O)-tetrahydrofuran-2-yl, -CHa-tetrahydrofuran-2-yl,
-C(O)-tetrahydrofuran-3-yl, -CHz-morpholin-2-yl, -CH,-1-metyltetrahydrofuran-2-yl, xyclobutyl,
3-metoxyxyclobutyl, 3-xyclobutanon, xyclohexyl, 4-hydroxyxyclohexyl, xyclopentyl, 3-
hydroxyxyclopentyl, 2-hydroxyxyclopentyl, xyclopropyl, etyl, isopropyl, isobutyl, n-propyl, n-
butyl, oxetan-3-yl, oxobixyclohexanyl, tertrahydropyran-4-yl, 3-oxetanyl, 2-oxetanyl, tetrahyd-
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ropyran-3-yl, 4,4-difloxyclohexyl, 4-hydroxyxyclohexyl, 3-hydroxyxyclohexyl, 2-hydroxyxyclo-
hexyl, 3-tetrahydrofuranyl, 1-xyanoxyclobutyl, 1-xyanoxyclopropyl, 4-metoxyxyclobutyl, 3-
metyl-oxetan-3-yl, bixyclo[2,2,1]heptanyl, 3-oxabixyclo[3,1,0]hexanyl va 3-xyclohex-2-enonyl.

Theo c4c phuong 4n nhét dinh cta hop chit c6 cong thire II, gbe c6 cong thire C(R?)-
(R?%)(R3?) duoc chon tir 2-hydroxyxyclopentyl, 2-metylxyclopropyl, 3,3-difloxyclobutyl, bixyclo-
heptanyl, -(CH2);CHs, -CH(CH3)-C(CH3)3, -CH(CH3)-CH20CH3, -C(0O)-C(CHs)s, -C(O)-CH-
(CHz3)2, -C(0)-xyclopropyl, -C(0)-OC(CHs3)s, -C(0)-OCH.CH(CH3),, -C(0)-OCH,CH3, -CH-
(CH3)-CH(CH3),, -CH(CH3)-CH2CH3s, -CH2C(CH3)CH20H, CH,C(CH3)3, -CH2CF3, -CH,CH-
(CH3),, -CH2CH(CH3)-CH2CH3, -CH,CH2CH(CHjs)2, -CHz-xyclopropyl, xyclobutyl, xyclohexyl,
xyclopentyl, xyclopropyl, isopropyl, oxetan-3-yl, oxobixyclohexanyl, tertrahydropyran-4-yl, va
tetrahydropyran-3-yl.

Theo phwong 4n khéc, hop chit nay 12 hop chét ¢ cong thiic céu tric II:

N \N R1a
R2a
HJ'\ s

N
(I, hozic mudi dugc dung ciia né, trong do:

Vong A’ dugce chon tir 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’ tuy y duoc thé bang
mdt hodc hai phan tir thé doc 18p duoc chon tir 1-propenyl, -xyclopropyl-OH, clo, flo, -CFs, -CH-
F2, -CH3, -CH2CH3, -CF2CH;3, -S(O)CH3, -S(0).CHs, -CH20H, -CH(OH)CH3s, -CH(OH)CFs.
, -OH, -OCH3, -OCF3, -OCH,CH3, -C(0)-NHz, -CH2NH2, -NH>, -NH(CH3), -CN va -N(CHzs);

Vong B’ dugc 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 duoc thé bang
mdt dén hai phan tir thé doc 1ap dugc chon tir halo; -CN; -OH; C1-Cs alkyl tuy y dugc thé bang
halo, CN hoic -OH; -S(0)2-Ci-Cs alkyl; -S(0)-C1-Cs alkyl; -S(0)2-NH-C1-Cs alkyl; -S(0)2-NH-
CH,-CF3; -S(0)2-N(C1-Cs alkyl)z; -S(O)2-azetidin-1-yl; -O-C1-Cs alkyl; -CH2-O-CH3, morphol-
in-4-yl, xyclopropyl, xyclopropyl-Ci-Cs alkyl, xyclopropyl-Ci-Cs alkoxy, xyclopropyl-
CN, -S(0)2-NH-xyclopropyl; -S(0)2-NH-CHz-xyclopropyl; -C(0)-C1-C4 alkyl, -C(0)-O-CHs; va
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-C(R'®)(R?*)(R*) duoc chon tir Ci-Cs alkyl tiy y duoc thé bing halo, -OCHs, -P(0):*
hoic -OH; -(Co-C alkylen)-xycloalkyl, trong d6 alkylen tity y dugc thé bang metyl va xycloalkyl
thy v duoc thé bang —OH, -CH,OH, halo, -OCH3 hoic metyl;—(Co-Cialkylen)-heteroxyclyl no
hodc no mdt phdn, trong d6 heteroxyclyl tiy ¥ dwoc thé bang halo, -S(0)2-CH,-C(0)-C;-Cs alkyl,
-S(0)2-C1-Cs alkyl, -C(0)-0-C1.Cs alkyl, -C(O)-N(CHs)2 hodc metyl; -C(0)-O-Ci-Cs alky-
1; -C(0)-(Co-C1 alkylen)-xyclopropyl; va C(O)-benzyl.

Theo céc phuong 4n nhét dinh cia hop chat c6 cong thirc II, vong A’ duoc chon tir 2-
clophenyl, 2-flophenyl, 2-metoxyphenyl, 3-hydroxyphenyl, 3-amidophenyl, 3-metylsulfinyl-
phenyl, 3-metylsulfonylphenyl, 3-(1-metanol)phenyl, 3-metanaminphenyl, 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-metoxypyrid-
in-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-triflometylp-
yridin-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-triflomety-
Ipyridin-2-yl, 6-diflometylpyridin-2-yl, 4-(CH2OH)-6-triflometyl-pyridin-2-yl,4-(CH2OH)-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-aminopyr-
imidin-2-yl, 2-aminopyrimidin-4-yl, 2-aminopyrimidin-5-yl, 4,6-diclopyridin-2-yl, 3,5-diclo-
phenyl, 2,6-diflophenyl, 2-metyloxazol-4-yl, 3-metylisoxazol-5-yl, 4-triflometyl-thiazol-2-yl, 4-
metylthiazol-2-yl va phenyl.

Theo cac phuong 4n nhét dinh cta hop chit c6 cong thirc II, vong B’ dwoc 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-x-
yclopropylaminosulfonylphenyl, 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-xycl-
opropyl)benzamit, 5-clopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-
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4-yl, 5-flopyridin-3-yl, 2-(1-hydroxyisopropyl)pyridin-4-yl, 5-triflomethypyridin-3-yl, 2-triflom-
etylpyridin-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-f-
lopyridin-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-on)pyridin-4-yl, 2-(1-metylxyclopropyl)pyridin-4-yl, 2-(1-xyanoxyclop-
ropyl)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.
Theo c4c phuong an nhat dinh cta hop chat c6 cong thire II, gdc ¢ cong thire C(R¥)-
(R%®)(R3%) duoc chon tir 2-hydroxyxyclopentyl, 3-hydroxyxyclopentyl, 1-metylxyclopropyl, 2-
metylxyclopropyl, 3,3-difloxyclobutyl, bixycloheptanyl, -(CH2);CH3, -CH(CH3)-C(CHs)3, -CH-
(CH3)-CH20CH3, -C(0)-C(CH3)s, -C(0)-OC(CH3)s, -C(O)CH20H, -C(0)-CH(CHs)z, -C(0)-1-h-
ydroxyxyclopropyl, -C(0)-2-pyrolidinon-5-yl, -C(O)-2-pyrolyl, -C(O)CH,OCH(CHj3),,-C(O)-
-xyclopropyl,-C(0)-CHz-xyclopropyl, -C(0)-OC(CHs)s, -C(O)CH(CH3)OH, -C(O)-1H-pyrazol-
5-yl, -C(O)NHCH2CH3s, -CH2CH(CH3)OCH3, -CH2CH,CH,OCH3, -C(0)-OCH.CH(CHs)2, -C-
H>CH>-OCH3, -C(0)-OCH2CH3, -C(0)-CH2CH3, -CH(CH3)-CH(CH3)2, -CH2CH(CH3)OH, -CH-
(CH3)CH2CHj3, -CH2C(CH3),0OH, -CH(CH3)-CH,CH3, -CH(CH3)CH20H, -CH2C(CH3)3, -CH(C-
H>OH)CH(CH3)CHs, -CH(CH3)C(CHs)3, -CH2C(CH3)-CH2OH, -CH,CH.OH, -CH.CH(C-
H3;)OH, -CH(CH3)CH,OCHs3, -CH>-CH(CH3;)CH>OH,-CH.C(CH3):OCHs,  -C(CHs)2C-
H,OH, -CH>,CH(CH3)OCH3, -CH(CH;3)CH(CH3)OH, -CH.CH(CH3)CH20H, -CH(C(CH3)3)CH-
»OH, CH(CH3)C(CH3)20H, -CH2C(CH3)2-OH, CH2C(CHs)s, -CH2CF3, -CH2CH(CH3)2, -CH2C-
H(CH3)2, -CH,CH2CF3, -CH2CH2,OCH2CH3, -CH2CH(CH3)-CH,CH3, -CH,CH2CH(CH3)2, -CH-
(C(CH3)3)CH20H, -CH(CH2CH3)CH20H, -CH2C(CHs):0H, -CHz-oxetan-2-yl, -CH;-oxetan-3-
yl, -CHz-1-metyl-oxetan-3-yl, -CHz-xyclopropyl, -CHa-1-hydroxyxyclopropyl, -CHz-xyclobuty],
-CH(CH3)-xyclopropyl, -C(O)-1-metylxyclopropyl, -C(O)-tetrahydrofuran-2-yl, -CH>-tetra-
hydrofuran-2-yl, -CHz-tetrahydrofuran-3-yl, -C(O)-tetrahydrofuran-3-yl, -CHz-morpholin-2-yl, -
CH,-1-metyltetrahydrofuran-2-yl, xyclobutyl, 3-metoxyxyclobutyl, 3-xyclobutanon, xyclohexyl,
4-hydroxyxyclohexyl, xyclopentyl, 3-hydroxyxyclopentyl, 2-hydroxyxyclopentyl, xyclopropyl,
etyl, isopropyl, isobutyl, n-propyl, n-butyl, t-butyl, oxetan-3-yl, oxobixyclohexanyl, tetrahydro-
pyran-4-yl, 3-oxetanyl, 2-oxetanyl, tetrahydropyran-3-yl, 4,4-difloxyclohexyl, 4-hydroxyxyclo-

-21-



24671

hexyl, 3-hydroxyxyclohexyl, 2-hydroxyxyclohexyl, 3-tetrahydrofuranyl, 1-xyanoxyclobutyl, 1-x-
. yanoxyclopropyl, 1-metylxyclopropyl, 1-(hydroxymetyl)xyclopropyl, 2-metylxyclopropyl, 2-hy-
droxyxyclopropyl, 4-metoxyxyclobutyl, 3-metyl-oxetan-3-yl, bixyclo[2,2,1]heptanyl, 3-oxabixy-
clo[3,1,.0]hex-6-yl, 1-(t-butylcarboxylat)piperidin-4-yl, piperidin-4-yl, 1-(metylcarboxylat)-
piperidin-4-yl, 1-(1-etanon)piperidin-4-yl, 1-(metylsulfonyl)piperidin-4-yl, 1-metylpyrazol-4-yl,
I-metylpyrazol-5-yl, thiazol-5-yl, 7-oxa-bixyclo[2,2,1]hept-2-yl, tetrahydropyran-4-yl, va 3-
xyclohex-2-enonyl.

Theo cic phwong 4n nhét dinh ctua hop chit ¢6 cong thuc II, gbc ¢c6 cong thirc
C(R'®)(R*)(R3?) duoc chon tir 2-hydroxyxyclopentyl, 2-metylxyclopropyl, 3,3-difloxyclobutyl, b-
ixycloheptanyl, -(CHz);CHj3, -CH(CH3)-C(CH3)3, -CH(CH;)-CH20CH3, -C(0)-C(CHj3)3, -C(O)--
CH(CHs)2, -C(O)-xyclopropyl, -C(0)-OC(CHs)3, -C(0)-OCH2CH(CH3),, -C(0)-OCH,CH-
3, -CH(CH3)-CH(CHs)2, -CH(CH3)-CH2CH3s, -CH2C(CH3),-CH20H, -CH2C(OH)(CH3)3, CH,C-
(CH3)3, -CH2CF3, -CH2CH(CHs3)2, -CH2CH(CH3)-CH2CHs, -CH2CH2CH(CHs)2, -CHz-xyclo-
propyl, xyclobutyl, xyclohexyl, xyclopentyl, xyclopropyl, isopropyl, t-butyl, oxetan-3-yl,
oxobixyclohexanyl, tertrahydropyran-4-yl, va tetrahydropyran-3-yl.

Theo cac phuong 4n nhét dinh ciia hop chat c6 cong thirc II, gbc c6 cong thirc C(R'3)-
(R?%)(R3?) dugc chon tir 2-metylxyclopropyl, -(CH2);CHs, -CH(CH3)-C(CH3)s, -CH(CH3)-CH,0-
CH3s, -CH(CH3)-CH(CHj3),, -CH(CH3)-CH2CH3, -CH2C(CH3)2-CH20OH, -CH,C(OH)(CH3s);, C-
H>C(CH3);, -CH2CF;, -CH.CH(CHs)2, -CH(CHs),, -CH,CH(CHs3)-CH,CH;, -CH,CH-
2CH(CHa),, -CH2-xyclopropyl, isopropyl, va t-butyl.

Céc phuong 4n khéc nita theo sang ché bao gém viéc két hgp mot hodc nhidu phuong an
cu thé néu trén.

Theo phuong 4n khéc, hgp chit dugc chon tir hop chét bét ky trong sé cac hop chét nay
néu trong bangl, dudi day.

Bang 1. Cac hop chit dai dién

qu qu
chat ) ch@t )
sb Cau truc SO Cau truc
100 N| SN J\ 103 N| SN J\
: \N/I\N/)\N : \N)\N/)\N
H H H H
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H H

Sang ché con dé xuét phuong phap didu ché hop chit c6 cong thirc I hoic hop chét theo

phuong 4n bt ky trong s§ cac phuong 4n dugc boc 16 trong ban md ta ndy, bao gdm viée cho

N SN Ry
CI/kN/)\N

AR
H phan Ung véi . Theo mdt so phuong én, cadc phuong phap nay bao

Ry N"SN R,
N“SN Ri“Rs | R,
R Y CI/J\N/)\N/I<R

gdbm bude (1) cho €I~ "N °Cl phanimgvéi  NH2 détaora H 3; va budce (2)

£ : L
5 S A e

ndy bao gdm buéc (1) cho €I N7 “Clphan tmgvéi  NH2 détaora H ; bude
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cl N//kN/kR3 o ,,@—B(OH)z . Cl)\N/ N"Rs
(2) cho H phéan Ung vdi dé taora H ; va budc (3)

B

2
CI/]\N/ N" R , ,_NHZ
cho H phan g véi .

Sang ché con d& xuét phuwong phap didu ché hop chit c6 cong thic I hodc hop chét theo

phuong 4n bét ky trong s& cac phuong 4n duoc boc 16 trong ban md ta nay, bao gdm budc cho

Nl N R Rst
H*N/)\CI \1/

phén Ung véi NH2 . Theo mot sb phuong an, cac phuong phap nay bao

NS |
L , ,_NH2 . )\N/)\CI
Clphan tmg véi dé tao ra

gdm budc (1) cho CI” "N

Iz
<
ma
e
=
o8
s}

Yoy Ry 2R
N)\N/)\CI \i/
(2) cho H phan Ung véi NH2 | Theo cac phuong an khéc, cac phuong phép

nay, trong dé R! va R3 ciing véi nguyén tir cacbon tao ra C(=0), bao gdbm budc (1) cho
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N ’
H phan Ung véi NH; dé tao ra 2; va budc (2) cho

H ? phan tmg véi R*C(0)Cl hodc R2C(O)OMe.
Sang ché con dé xuét phuong phap diéu ché hop chit c6 cong thirc I hodc hop chét theo

phuong 4n bét ky trong s cac phuong 4n dugc boc 16 trong ban md ta ndy bao gdm budc cho

2
N)\ /)\NkR3 _ @B(OH)Z .
H H phan img véi . Theo mdt so phuong 4n, cac phuong phap

cl
N*\N R

| Rz
‘ CI/I\N//I\NJ<R3 o NH2 7
nay bao gom budc (1) cho H phan Ung véi dé tao ra

X

N“SN R N N R

X Tee XA Te
N"N"N"Rg N"N"N"Ry ,'®—B(OH)2
H H ; va bude (2) cho H H phan Umg véi

Sang ché con d& xuét phuong phap diéu ché hop chat c6 cong thirc T hodc hop chét theo

phuwong 4n bit ky trong sb cic phuong 4n dugc boc 19 trong ban md ta nay chira cho

SN Ry

) R
2
H2N )\ N/)\ N )< R3 alogenua .
H phan Ung véi . Theo mdt s6 phuong an, cadc phuong phap nay
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X c .
bao gdom budc (1) cho H phén g véi NH; dé tao ra 2 H ) VA

NN

A A )<R2
HoN halogenua
budc (2) cho H phan ung voi .

Sang ché con d& xudt phuong phép didu ché hop chit ¢ cong thic I hodic hop chit theo

phuong 4n bét ky trong s6 cic phuong an dugc bdc 16 trong ban mé ti nay chira cho

NH NH R @\”/
R2 o)
‘6 \ N/U\Nk

H H H phan ing véi . Theo mdt s phuong 4n, cac phuwong phép
1
ndy bao gdbm buéc (1) cho phén ung voi R3 dé tao ra
1 1
N N” "N °R®
H H ; va bude (2) cho phén ing vGi

. Theo cac phuong 4n khic, cac phuong phép ndy bao gdm budc (1) chuyén héa

NH NH R!
RZ_|_NH,
‘\GN -CN A -CN

NH2 thanh H H ;budc(2)cho H H phanungvei R @é
JJI\H NH R, ° NH NH R
N” N~ "N” "R® N”"N” °N” °R® _
tao ra H H H ; va buéc (3) cho H H H phan tng vai
OWN
o .
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Theo mdt khia canh ctia sang ché, cac hop chét c6 thé c6 mdt hoic nhidu tam bit dbi xting
va do d6 tdn tai & dang chét triét quang, hdn hop triét quang, hdn hop ddng phan dbi anh khong
d&u, va hdn hop gbm cac chit ddng phan, cling nhu c4c chit dong phan ddi anh riéng 1& hoic timg
chit ddng phan lap thé ma hdu nhu khong chira chit dong phan d6i anh hoic chat ddng phén lap
thé c6 thé c6 khéc. Thuét ngir “hdu nhu khéng chira chit dong phan 1ap thé khac” dugc ding trong
ban md ta nay c6 nghia 1a ché phim gidu hop chat c6 héa hoc 1ap thé da chon & mot hodc nhidu
tam khong d6i xtng da chon it nhit khoang 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, hodc 99%. Thuét ngir “duoc lam gidu” cé nghia 13 ché pham chira hop chét c6 héa hoc
1ap thé da chon & mot hoic nhidu tdm khéng ddi xting d chon véi lugng it nhat bing ty 16 phin
trdm da chi dinh. Cac phuong phép dé thu nhan hozc tong hop chit dong phan ddi anh hoic chét
ddng phan 14p thé cu thé ciia hop chét nhét dinh 13 da biét trong linh vuc k¥ thuat ndy va c thé
duoc 4p dung mot cach kha thi dbi véi cac hop chét cudi ciing hodc dbi véi nguyén lidu ban diu
hoic cac chét trung gian.

Theo céc phuong 4n nhét dinh, hgp chét c6 cong thirc T hodc IT dugc 1am gidu cu tric hogic
céc cAu triic ¢6 hoa hoc 1ap thé dd chon & mot hodc nhiéu nguyén tir cacbon. Vi du, hop chét nay
duoc 1am gidu chét ddng phan 1ap thé cu thé it nhit khoang 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, hodc 99%.

Céc hop chit c6 cong thirc I hodc IT con c6 thé chira mot hodc nhiéu thay thé ddng vi. Vi
du, H c6 thé 1a & dang ddng vi bat ky, bao gdm 'H, 2H (D hoic doteri), va *H (T hoic triti); C ¢6
thé 1a & dang ddng vi bét ky, bao gdbm '2C, 13C, va 14C; O c6 thé 12 & dang dong vi bét ky, bao gdm
160 va 130; va céc dang ddng vi twong tu. Vi du, hop chét ndy dugc 1am gidu dang ddng vi cu thé
ctia H, C va/hoic O it nhat khoang 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%,
hodc 99%.

Trir khi ¢6 quy dinh khéac, néu hop chit d4 boc 16 dugc goi tén hogic duoc thé hién bing
cAu trac ma khong néu cu thé héa hoc 1ap thé va c6 mot hodc nhiéu tim khong dbi xtng, can phai
hidu ring biéu thj tit ca cac chit ddng phén 14p thé c6 thé ctia hop chat nay.

Céc hop chat theo mot khia canh cia séang ché ciing c6 thé duoc thé hién & nhidu dang hd
bién, trong cac trudng hop nay, mdt khia canh cia séng ché 5 rang bao gbdm tat ca cac dang hd
bién ctia cac hop chit theo sang ché niy, mic du chi mét dang hd bién c6 thé duoc thé hién (vi dy,

alkyl héa hé vong c6 thé gay alkyl héa tai nhiéu vi tri, mot khia canh cua sang ché rd rang bao gdm
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tAt ca cac san phdm phan tmg ndy; va cac chit hd bién keto-enol). T4t ca cic dang ddng phan cua
cac hop chit ndy 18 rang dugc bao gdm trong sang ché nay.

C6 thé 1a thuan tién hodc mong mubn didu ché, tinh ché, va/hodc xur ly mudi tuong ung
ctia hoat chét, vi du, mubi duoc dung. Cac vi du v& mudi dugc dung di duoc ban luan dén trong
Berge et al., 1977, "Pharmaceutically Acceptable Salts." J. Pharm. Sci. Vol. 66, pp. 1-19.

Vi du, néu hop chét nay 13 anion, hoic c6 nhém chirc ma c6 thé 13 anion (vi du,-COOH c6
thé 1a -COO0O), thi mudi c¢6 thé dugc tao ra véi cation thich hop. Cac vi du v& c4c cation vo co thich
hop bao gdm, nhung khéng chi gi6i han &, cac ion kim loai kiém nhu Na* va K*, c4c cation kiém
thd nhu Ca2* va Mg?*, va céc cation khic nhu AI3*. Céc vi du vé cac cation hitu co thich hop bao
gdm, nhung khong chi giéi han &, ion amoni (tirc 1a NHs*) va cdc ion amoni duoc thé (vi du,
NH;R*, NHR?*, NHR3*, NR**). Céc vi du v& mot vai ion amoni duoc thé thich hop 1a c4c ion thu
dugc tu: etylamin, dietylamin, dixyclohexylamin, trietylamin, butylamin, etylendiamin,
etanolamin, dietanolamin, piperazin, benzylamin, phenylbenzylamin, cholin, meglumin, va
tromethamin, cling nhu axit amin, nhu lysin va arginin. Vi du v& ion amoni bc bdn thong thuong

14 N(CH3)s".

Néu hop chét 13 cation, hodc c6 nhém chirc ma cé thé 1a cation (vi du, -NH; c6 thé
13 -NH;3*), thi mubi ¢6 thé duoc tao ra véi anion thich hgp. Cac vi du v& anion v6 co thich hop bao
gdm, nhung khdng chi gi6i han &, cac anion thu dugc tir c4c axit vo co sau: clohydric, bromhydric,
iohydric, sulfuric, sulfuro, nitric, nitro, phosphoric, va phospho.

Céc vi du v& anion hitu co thich hgp bao gdm, nhung khéng chi gi6i han &, cac anion thu
dugc tr cac axit hitu co sau: 2-axetyoxybenzoic, axetic, ascorbic, aspartic, benzoic, camphorsul-
fonic, xinamic, xitric, edetic, etandisulfonic, etansulfonic, fumaric, glucoheptonic, gluconic,
glutamic, glycolic, hydroxymaleic, hydroxynaphtalen carboxylic, isethionic, lactic, lactobionic,
lauric, maleic, malic, metansulfonic, mucic, oleic, oxalic, palmitic, pamoic, pantothenic,
phenylaxetic, phenylsulfonic, propionic, pyruvic, salixylic, stearic, sucxinic, sulfanilic, tartric,
toluensulfonic, va valeric. Mesylat cia m3i hop chét trong bang 1 & rang dugc bao gdm trong ban
md ta ndy. Céc vi du v& anion polyme hitu co thich hgp bao gdm, nhung khong chi giéi han &, cac
anion thu dugc tir cac axit polyme sau: axit tanic, carboxymetylxenluloza.

Do d6, cac hop chét theo sang ché bao gdm chinh cac hop chét ndy, cling nhu mudi cua

chung, cac hydrat va céc tién duoc chit ciia chiing, néu thich hop. Cac hop chét theo sang ché c6
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thd dugc cai bién va chuyén hoa thanh cac tién duoc chit bing cach gin vao cac nhém chirc thich
hop dé nang cao cac tinh chét sinh hoc d3 dwgc chon loc, vi du, huéng dich dén md cu thé. Cac
cai bién nay (tirc 1a céc tién dugc chét) 1a da biét trong linh vure k§ thuat ndy va bao gdm céc cai
bién ma lam ting mic ddc thdm thau sinh hoc vio khoang sinh hoc da dinh (vi du, mau, hé bach
huyét, hé than kinh trung wong), 1am ting do sinh kha dung qua dudng miéng, ting do hoa tan dé
cho phép dung bing cach tiém, 1am thay ddi chuyén héa va 1am thay ddi tdc do bai tiét. Cac vi du
vé tién duoc chit bao gdm este (vi du, phosphat, axit amin (vi dy, valin) este), carbamat va cac
chét dan xuit duoc dung khac, ma sau khi diing cho d6i tuong, c6 kha ning tao ra hoat chét. Canxi
va natriphosphat ctia m3i hop chét trong bang 1, néu thich hop, 1 rang dugc bao gdm trong ban
md ta nay. Cac este axit amin (vi dy, valin) ctia mdi hop chét trong bang 1, néu thich hop, rd rang

dwoc bao gdm trong ban mo ta ndy.

Duogc phidm va dudng dung

Céc hop chét dugc ding theo cic phuong phap dugc bdc 16 trong ban mb ta ndy c6 thé
duoc bao ché cing véi chit mang hoic ta duge duge dung thanh cac ché phim dwgc dung trude
khi duge ding cho dbi tuong. Theo phuong 4n khéc, cac ché phdm duoc dung nay con chira cac
tac nhan diéu tri bénh bd sung véi luong hitu hiéu dé dat duogc tac dung didu bién bénh hoic cac
triéu chimg ctia bénh, k& ca cac tic nhan dugc boc 19 trong ban mo ta nay.

Thuat ngir “ch4t mang hodc t4 dugc dugc dung” duge ding dé chi chit mang hoic ta dugc
ma ¢6 thé dwoc ding cho dbi tugng, ciing v6i hop cht theo mot khia canh ciia sang ché, va khong
phé huy duoc tinh ciia chiing va khong doc khi duge dung véi liéu di dé phan phdi lugng thich
hop ctia hop chét nay.

Céc cht mang, cac ta dugc va cac chét dn duge dung ma c6 thé duoc ding trong cac dugc
phdm theo mot khia canh clia sang ché bao gdm, nhung khong chi gi6i han &, chét trao ddi ion,
nhdm oxit, nhdm stearat, lexitin, hé phan phdi thudc tw nhii héa (SEDDS) nhur d-a-tocopherol
polyetylenglycol 1000 sucxinat, cac chat hoat dong bé mit dugc ding trong cic dang lidu duoc
pham nhu Tweens hoic céc nén polyme phan phdi tuong tu khéc, protein huyét thanh, nhu albumin
huyét thanh ngudi, cac chat dém nhu phosphat, glyxin, axit sorbic, kali sorbat, cdc hdn hop glyxerit
béan phan gdm céc axit béo thuc vat no, nuéc, cac mubi hodc cac chét dién ly, nhu protamin sulfat,

dinatri hydro phosphat, kali hydro phosphat, natri clorua, cdc mudi kém, silic dioxit dang keo,
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magie trisilicat, polyvinyl pyrolidon, cic chit trén co s& xenluloza, polyetylen glycol, natri
carboxymetylxenluloza, polyacrylat, sap, polyme khdi polyetylen-polyoxypropylen, polyetylen
glycol va m& 16ng ciru. Xyclodextrin nhur a-, B-, va y-xyclodextrin, hogic cic chét din xuét duogc
cai bién v& mat héa hoc nhu hydroxyalkylxyclodextrin, bao gdbm 2- va
3-hydroxypropyl-B-xyclodextrin, hoic cac chat din xuét hoa tan khéc ciing c6 thé dugc sir dung
theo cach ¢6 loi dé nang cao kha ning phan phdi cac hop chét c6 cong thirc duoc bdc 16 trong ban
mo ta nay.

Theo mot khia canh cua sang ché, cac dugc phdm c6 thé dugc ding qua dudng miéng,
ngoai dudng tiéu hoa, bing cach xdng xit, ding khu trti, qua dudng truc trang, qua dudng mili,
qua mé4, qua dudng 4m dao hodc qua vat chira cdy ghép, t6t hon 13 ding qua dudng miéng hoic
dung bing cach tiém. Cac duoc phdm theo mot khia canh ciia sang ché c6 thé chira cac chit mang,
cac t4 duoc hodc cac chét din duoc dung khong ddc thong thudng bat ky. Trong mot sb trudong
hop, d6 pH cuia ché pham c6 thé dugc diéu chinh bang céc axit duge dung, cic bazo hoic cac dung
dich dém dé nang cao d6 én dinh ctia hop chit dugc bao ché hosc dang phan phdi ciia né. Thuét
ngit ngoai dudng tidu héa nhu duge ding trong ban mo ta nay bao gdm tiém dudi da, trong da,
qua dudng tinh mach, tiém bip, trong khép, trong dong mach, trong hoat dich, trong xuong trec,
ndi tiy mac, trong vét thuong va trong so hozc cac k¥ thuat truyén.

Céc dugc phdm c6 thé & dang ché pham vb tring dé tiém, vi du, & dang huyén phi nuée
hodc dau vo trung dé tiém. Huyén phi ndy c6 thé dugc diéu ché theo cac k¥ thuat da biét trong
linh vuc k§ thuat ndy bing cach sir dung tic nhan thdm wdt hodc tac nhan phan tan thich hop (vi
du, Tween 80) va c4c tac nhén tao huyén phii. Dugc phim vo triing dé tiém con c6 thé 13 dung
dich hozic huyén phil v6 tring dé tiém trong c_hét pha logng hoic dung mdi khong doc duge chip
nhén dé ding ngoai dudng tiéu hoa, vi du, & dang dung dich trong 1,3-butandiol. Céc chét dan va
cac dung mdi chép nhan duge ma c6 thé sir dung dugc bao gdm manitol, nudc, dung dich Ringer
va dung dich natri clorua ding truong. Ngoai ra, ddu vo tring khong bay hoi thudng dugc dung
1am dung mdi hoic mdi trudng tao huyén phti. Nhdm muyc dich nay, dau nhe khong bay hoi bét ky
c6 thé dugce sir dung bao gdm monoglyxerit hogc diglyxerit tong hop. Céc axit béo, nhur axit oleic
va céc chét din xuét glyxerit ctia né, c6 thé dugc ding dé bao ché thude tiém, nhur 13 c4c loai dau
tu nhién chdp nhan dugc trong duoc phdm, nhu ddu oliu hodc dau thau dau, dic biét 13 & dang da

duoc polyoxyetyl hoéa cua ching. Cac dung dich hodc cac huyén phii trong du nay con c6 thé
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chira chét pha loding hodc chit phan tan rugu mach dai, hoic carboxymetyl xenluloza hodc céc tac
nhan phén tén twong tw ma thuong dugc diing dé bao ché cac dang lidu duoc phdm nhu nhii tvong
va hogc huyén phii. Cac cht hoat dong bé mit khac thudng duoc ding nhu Tweens hodc Spans
va/hoic céc tac nhan nhii héa tuong tu khac hodc céc chat tang cudng d9 sinh kha dung ma thuong
duoc ding dé bao ché cac dang lidu dugc phdm rén, long, hodc céc dang lidu khac ciing c6 thé
dugc dung cho muyc dich bao ché.

Theo mot khia canh clia sang ché, cac dugc phdm c6 thé dugc ding qua dudng miéng &
dang lidu b4t ky chdp nhan dugc qua duong miéng bao gdm, nhung khong chi giGi han ¢, vién
nang, vién nén, nhii twong va huyén phi nudc, dich phan tan va dung dich. Trong trudong hgp cua
vién nén dé ding qua dudng miéng, cic chit mang thudng duogc sir dung bao gdm lactoza va tinh
bot ngd. Céc tac nhan 1am tron, nhu magie stearat, cling thuong dugc bd sung vao. P& dung qua
dudng miéng & dang vién nang, cac chét pha lodng hitu dung bao gbm lactoza va tinh bot ngo kho.
Néu huyén pht nuéc va/hodc nhii twong dugc ding qua dudng miéng, thi hoat chét c6 thé duge
tao huyén phii hoc dugc hoa tan trong pha dau dwoc két hop véi tac nhan nhii héa va/hodc tac
nhén tao huyén phi. Néu mubn, mot sé chit tao ngot va/hodc chit didu vi va/hoic tac nhén tao
mau c6 thé dugc bd sung vao.

Theo mdt khia canh ciia sang ché, cac dugc phdm con c6 thé duoc ding & dang vién dit
hau mén & ding qua dudng truc trang. Cac dugc pham nay ¢6 thé duoc bio ché bang cach tron
hop chit theo mdt khia canh ctia sang ché véi ta dugc thich hop khong kich tmg ma 12 rin & nhiét
do trong phong nhung 14 16ng & nhiét do trong truc trang va do d6 s& tan chay trong truc trang dé
giai phéng hoat chat. Cac nguyén liéu ndy bao gom, nhung khéng chi giéi han &, bo cacao, sép
ong va cac polyetylen glycol.

Theo mdt khia canh ciia sang ché, viéc ding khu tra cac duoc phdm 1a hiru dung néu viéc
didu tri mong mudn bao gdm viing hozc bd phan dé tiép can bang cach ding khu tra. D& ding khu
trt 1én da, duoc phdm cin dugc bao ché véi dau bdi thich hop chira cac hoat chét dugc tao huyén
phtl hodc hoa tan trong chit mang. Theo mdt khia canh ciia sang ché, cac chit mang dé ding khu
trti bao gdm, nhung khong chi gi6i han &, du khoang, ddu mé 1éng, ddu moé tring, propylen glycol,
hop chét polyoxyetylen polyoxypropylen, sap nhii héa va nudc. Theo cach khac, dugc phdm c6
thé dugc bao ché véi nude xirc hodc kem bbi thich hop chira hoat chét dugc tao huyén phi hoic

hoa tan trong chit mang véi c4c tac nhan nhii héa thich hop. Chat mang thich hop bao gdm, nhung
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khong chi giéi han &, diu khoang, sorbitan monostearat, polysorbat 60, sép xetyl este, ruou
xeterarylic, 2-octyldodecanol, rugu benzylic va nuéc. Theo mot khia canh ciia sang ché, cac duogc
pham con c6 thé duge ding khu tra theo duong tiéu héa & dang dugc phdm dit hdu mén hodc &
dang ché phim thich hgp dé thut. Theo mot khia canh ctia sang ché, cao dan tai chd qua da ciing
duogc bao gdm.

Céc duoc phdm theo mot khia canh cua sang ché c6 thé dwoc dung bing khi dung qua
dudng miii hodc xéng. Cac dugc phdm nay dugc bio ché theo cac k¥ thuat da biét trong linh vuc
ky thuat dugc phdm va c6 thé duge bao ché & dang dung dich trong nudc mubi, st dung rugu
benzylic hodc chat bao quéan thich hgp khac, cac chat thiic ddy hap thu dé ning cao do sinh kha
dung, floruacacbon, va/hodc cac chat hoa tan hoic cc chat phan tan khac d3 biét trong linh vuc
k¥ thuét nay.

Theo mét khia canh ciia sang ché, néu cac dugc pham chira hdn hop gdm hop chét c6 cong
thirc dugc bdc 19 trong ban mo ta ndy va mot hogc nhidu tac nhan diéu tri bénh hodc phong bénh
bd sung, thi ca hop chét ndy va tac nhan bd sung cin c¢6 mit & mirc liéu luong ndm trong khoang
tir 1% dén 100%, va tét hon nita ndm trong khoang tir 5% dén 95% lidu lugng thudng duoc ding
theo phéac dd diéu tri don. Céc tac nhan bd sung c6 thé dugc ding riéng r&, 1a mot phan cia phac
dd nhiéu lidu, tir cac hop chit theo mot khia canh cia sang ché. Theo cach khac, cac tac nhan nay
c6 thé 1a mot phin cia dang lidu don, dugc trén cling véi cac hop chit theo mét khia canh cia
sang ché trong mot dugc phm.

Céc hop chét theo sang ché nay cé thé dugc dung, vi duy, bﬁng cach tiém, qua duodng tinh
mach, trong dong mach, dudi da, trong khoang mang bung, tiém bép, hodc dudi da; hodc qua
dudng miéng, qua ma, qua duong mili, qua mang nhay, ding khu trd, trong dugc phidm ding cho
mét, hodc bang cach xdng, vé6i liéu lvgng nim trong khoang tir 0,5mg/kg dén 100mg/kg thé trong,
theo cach khéc lidu lvong ndm trong khoang tir Img va 1000mg/liéu, tir 4 gid dén 120 gid mot lan,
hoic theo cac yéu cdu cua thube cu thé. Cac phuong phap theo sang ché du tinh ding lwong hiru
hidu ctia hop chét hodc dugc phadm chira hop chét dé dat dugc tac dung mong mudn hozc téc dung
da néu. N6i chung, theo mdt khia canh cua sang ché, cac duge phdm s& duge dung tir 1 dén 6 1an
mdi ngay, hodc theo cach khac & dang truyén lién tuc. Cach diing c6 thé dugc 4p dung 1a didu trj
man tinh hodc didu tri c4p tinh. Luong hoat chit ma c6 thé duoc két hop v6i nguyén liéu chit mang

dé tao ra dang lidu don thay ddi tiry theo vat cht dugc diéu tri bénh va cach dung cu thé. Ché phdm
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cu thé thudng chira hoat chét véi luong ndm trong khoang tir 5% dén 95% (trong luong). Theo
cach khéc, cac ché phdm nay chira tir 20% dén 80% hoat chét.

Liéu luong thip hon hoic lidu lwong cao hon céc lidu lugng néu trén co thé 13 cin thiét.
Lidu luong cu thé va cac phac dd didu tri dbi vai dbi tuong cu thé bét ky s& phu thudc vao nhidu
loai yéu td, bao gdm hoat tinh ctia hop chét cu thé dugc sir dung, Itra tudi, thé trong, tinh trang sirc
khoe chung, gidi tinh, ché d6 dinh dudng, thdi gian diing thubc, tbc do bai tiét, két hop thude, mirc
d6 nghiém trong va tién trién cia bénh, tinh trién hodc cac triéu ching, khuynh huéng cia ddi
tuong d6i vai bénh, tinh trang hodc cac triéu ching, va quyét dinh cua thdy thube didu tri.

Khi cai thién tinh trang ctia d6i twong, lidu duy tri ctia hop chat, dugc phdm hoic két hop
theo mdt khia canh cua séng ché c6 thé duoc dung, néu can thiét. Sau d6, liéu luong hoic tAn suét
ding, hoc c hai, c6 thé giam, theo céc triéu ching, dén mirc ma & d6 tinh trang cai thién dwoc
duy tri khi cAc tridu chiing d thuyén giam dén mirc mong mudn. Tuy nhién, di twong c6 thé can
diéu tri khong lién tuc vé 1au dai khi tai phat cac triéu chimg bénh.

Céc dugc pham néu trén chira hop chit c6 cong thirc cdu tric I hoic IT hodc hop chét da
duoc boc 16 theo phuong an bit ky trong s cac phuong 4n cia sang ché, c6 thé con chira duge

chét khéc hitu dung dé diéu trji bénh ung thu.

Phuong phap su dung

Hoat tinh rc ché ctia cac hop chét theo sang ché ddi véi cac thé dot bién IDH2 (vi du,
IDH2R140Q va IDH2R172K) c6 thé dugc thir nghiém theo cic phuong phap néu trong vi du 12
hodc cac phuong phéap tuong tu.

Sang ché dé xuét phuong phap trc ché hoat tinh IDH2 d6t bién bao gdm bude cho dbi twong
c¢6 nhu cdu didu tritiép xtc v6i hop chét c6 cong thirc cdu tric I hogc II, hop chét da dugc boc 10
theo phuong 4n bét ky trong s§ cic phuong 4n ciia sang ché, hoic mubi duge dung ciia né. Theo
mot phuong an, bénh ung thu can dugc didu trj duoc dic trung boi alen dot bién cia IDH2, trong
d6 dot bién cua IDH2 din dén kha niang méi ciia enzym nay trong viée xtc tic qud trinh phu thude
vao NADPH khir a-ketoglutarat thanh R(-)-2-hydroxyglutarat & ddi tugng. Theo mdt khia canh
cta phuong 4n nay, IDH2 dot bién mang dot bién R140X. Theo khia canh khac clia phuong 4n
ndy, dot bién R140X 1a d6t bién R140Q. Theo khia canh khic clia phuong 4n nay, dot bién R140X
12 dot bién R140W. Theo khia canh khac ctia phuong 4n nay, dot bién R140X 1a dot bién R140L.
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Theo khia canh khéc ciia phuong 4n ndy, IDH2 d6t bién mang d6t bién R172X. Theo khia canh
khac cua phwong 4n nay, dot bién R172X 1a dot bién R172K. Theo khia canh khéc ctia phwong 4n
ndy, dot bién R172X 13 dot bién R172G.

Sang ché con d& xuit hop chit va duoc phim dé sir dung trong diéu tri bénh ung thu dic
trung badi sy c6 mét cua alen dot bién ctia IDH2 trong d6 (a) hop chét c6 cong thic ciu tric [ hodc
11, hop chét da duoc boc 16 theo phuong 4n bat ky trong s6 cac phuong 4n clia sang ché, hozc mudi
duogc dung cia ching, hodc (b) duoc phdm chira (a) va chat mang dugc dung dwoc ding cho ddi
tuong c6 nhu cu diéu tri.

Theo mot phuong an, bénh ung thu can duoc didu tri duge ddc trung béi alen dot bién cia
IDH?2, trong d6 dot bién ctia IDH2 din dén kha ning m&i ctia enzym 13 xtic tic qua trinh phu thudc
vao NADPH khir a-ketoglutarat thanh R(-)-2-hydroxyglutarat & bénh nhén. Theo mot khia canh
cta phwong 4n nay, IDH2 dot bién mang dot bién R140X. Theo khia canh khic ctia phuong 4n
nay, dot bién R140X 1 dot bién R140Q. Theo khia canh khac ctia phuong 4n ndy, dot bién R140X
12 dot bién R140W. Theo khia canh khéc ciia phwong an nay, dot bién R140X 13 dot bién R140L.
Theo khia canh khéc ciia phwong 4n nay, IDH2 dot bién mang dot bién R172X. Theo khia canh
khéc ctia phuong 4n ndy, dot bién R172X 13 dot bién R172K. Theo khia canh khéc cia phuong 4n
nay, dot bién R172X 1a dot bién R172G. Bénh ung thu c6 thé duge phan tich bang cach x4c dinh
trinh tu cdc mAu té bao dé x4c dinh sy c6 mit va ban chat cu thé ctia (vi dy, axit amin di thay ddi
c6 mit &) dot bién tai axit amin 140 va/hogc 172 ctia IDH2.

Khong bi rang budc bai 1y thuyét, cc téc gia sang ché tin ring cac alen dot bién ciia IDH2,
trong d6 dot bién ciia IDH2 din dén kha niing méi ctia enzymla xuc tic qua trinh phu thude vao
NADPH khtr o-ketoglutarat thanh R(-)-2-hydroxyglutarat, va cu thé 1a dot bién R140Q vi/hosic
d6t bién R172K cta IDH2, dic trung cho phan nhém cua tht ca céc loai bénh ung thu, khong lién
quan dén ban chét té bao hay vi tri ctia chiing trong co thé. Do d6, cac hop chét va céc phuong
phap theo mot khia canh clia sang ché 13 hitu dung dé diéu tri loai bénh ung thu bét ky dic trung
boi sy c6 mit cua alen dot bién cia IDH2 mang lai hoat tinh d6 va cu thé 13 dot bién R140Q
vi/hodc dot bién R172K cta IDH2.

Theo mot khia canh ctia phuong 4n ndy, hidu qua cia viéc diéu tri bénh ung thu dugc theo
daibang cach do lwong 2HG & dbi twong. Thong thuong, lugng 2HG dugc do trudce khi didu tri,

trong d6 ndng do tang biéu thi cho viéc str dung hop chét c6 cong thirc I hogc IT hodc hop chat da
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dugc bdc 16 theo phuwong an bét ky trong s§ cac phuong 4n duoc boc 16 trong ban mb ta nay dé
didu tri bénh ung thu. Mot khi da thiét 14p dugc ndng d6 tang, ndng do ctia 2HG duge xac dinh
trong qué trinh va/hodc sau khi két thuc viée didu tri dé xac 1ap hidu qua. Theo cac phuong 4n nhét
dinh, ndng do ctia 2HG chi dwgc xé4c dinh trong qué trinh va/hodc sau khi két thic viéc didu tri.
Hién tuong giam ndng d6 2HG trong qua trinh diéu tri va sau khi diéu tri 1a d4u hidu chi bao vé
hidu qua. Tuong tu, xac dinh ring ndng d6 2HG khéng tang trong qué trinh hodc sau khi didu tri
ciing 1 d4u hiéu chi béo v& hidu qua. Néi chung, céc s6 do vé 2HG nay s& dugc str dung cling véi
céc cach khac x4c dinh hiéu qua cua viéc didu tri bénh ung thu, nhu giam s6 lugng va kich thudc
clia c4c loai u va/hoidc cac tdn thuong khac lién quan dén bénh ung thu, cai thién tinh trang stc
khde chung cua dbi trong, va thay dbi vé cac chét danh d4u sinh hoc khic ma lién quan dén higu
qué didu tri bénh ung thu.

2HG c6 thé dwoc phét hién trong mau theo phuong phap LC/MS. Miu duge tron theo ty 18
80:20 v&i metanol, va dugc ly tdm véi tbe d6 3000 vong/phit trong thdi gian 20 phit & 4 d6 C.
Dich ndi tao ra c6 thé dugc gom va bao quan & -80 dd C truSc khi 4p dung phuong phap
LC-MS/MS dé danh gia ndng do ciia 2 hydroxyglutarat. Nhidu cach tich theo phuong phép sic ky
16ng (LC) c6 thé dwoc 4p dung. Mdi phwong phép cé thé dugc két hop bing cich ion héa phun
dién tr am (ESI, -3,0kV) v6i quang phd ké khdi tam-tr cwc van hanh theo cich theo d&i da phan
rng (multiple reaction monitoring - MRM), véi céc thong s6 MS da duoge t8i wu héa trén dung
dich chuan chira chit chuyén héa dd ngam. Céc chit chuyén héa c6 thé dugc tach theo phuong
phap séc ky pha dao bang cach str dung 10mM tributyl-amin 1am tic nhan ghép doi ion trong pha
dong nudc, theo bién thé ciia phuong phép di dugce thong béo trude day (Luo et al.J Chromatogr
A 1147, 153-64, 2007). Mot phuong phép cho phép phan giai céc chat chuyén héa TCA: t = 0,
50% B; t =5, 95% B; t= 7, 95% B; t= 8, 0% B, trong d6 B 1a pha dong hitu co 100% metanol.
Phuong phép khac 13 ddc hiéu dbi véi 2-hydroxyglutarat, chay gradien tuyén tinh nhanh tir 50%
dén 95% B (chat dém duoc xac dinh nhu da néu trén) trong thdi gian 5 phut. Synergi Hydro-RP,
100mm x 2mm, ¢& hat 2,1um (Phenomonex) cé thé dwoc str dung 13m cot, nhu néu trén. Cac chét
chuyén hoa c¢6 thé dugc dinh lugng bing cach so sénh dién tich pic véi chuin chuyén hoa tinh
khiét & ndng do da biét. Cac nghién ctru thir nghiém dong chuyén héa tir 3C-glutamin c6 thé dugc
thuc hién nhu d3 dugc mo ta, vi dy, trong: Munger et al. Nat Biotechnol 26, 1179-86, 2008.

Theo mdt phuong an, 2HG dugc dédnh gid mot cach truc tiép.
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Theo phuong 4n khéc, chit din xuét cia 2HG tao thanh trong quy trinh thuc hién phuong
phép phan tich dugc danh gia. Vi dy, chit dan xuét nay c6 thé 13 chit din xuét tao thanh trong
phan tich MS. Cac chét dan xuét c6 thé bao gdm mudi cong, vi du, chit cong Na, bién thé hydrat
héa, hodc bién thé hydrat héa ma con la mudi cdng, vi du, chét cong Na, vi dy, nhu tao thanh trong
phén tich MS.

Theo phuong 4n khac chét dan xudt chuyén héa ctia 2HG duge danh gia. Cac vi du bao
gdm céc loai ma dugc xay dung hodic dwoc nang cp, hodc duoc khir, 1 két qua ctia sy ¢6 mit cia
2HG, nhu glutarat hodc glutamat ma cé lién quan dén 2HG, vi du, R-2HG.

Céc chit din xuit 2HG 1am vi du bao gém cac chit din xuit da duogc loai nuéc nhu cac

hop chat néu dudi day hodc muoi cong cua chiing:

0 0 0
H H
o O HO 0O HO™ WO HO™ 3«0
PP 0 0 0
HO OH | , , va .

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

Theo phuong 4n khéc, theo mdt khia canh, sang ché dé& xuét hop chat va dugc phim dé sir
dung trong diéu tri bénh ung thu dugc chon tlir u nguyén bao dém (u than kinh dém), hoi chimg
loan san tuy (MDS), khi u tan tao ting sinh tity (myeloproliferative neoplasm - MPN), bénh bach
cdu san sinh tiy xuong cép tinh (acute myelogenous leukemia -AML), sacom, khéi u ddc, bénh
ung thu t& bao phdi khong nho, bénh ung thu sun 4c tinh, bénh ung thu biéu mé dudng mat hoic
u bach huyét hach mi&n dich & bénh nhan bang cach cho bénh nhan ding hop chét c6 cong thirc I
hodc Cong thic IT v6i lwong hitu higu dé diéu tri bénh ung thu. Theo mot phwong 4n cu thé hon,
bénh ung thu cin duoc didu tri 13 u than kinh dém, hdi chimg loan san tiry (MDS), khéi u tan tao
ting sinh tiy (MPN), bénh bach cdu san sinh tay xuong cap tinh (AML), khdi u ddc, bénh ung thur
sun 4c tinh, hodc u bach huyét hach mién dich khong 1a thé Hodgkin (NHL).

D3 biét ring 2HG tich tu trong axit nidu 2-hydroxyglutaric 1i loan chuyén héa di truyén.
Bénh nay c6 nguyén nhan 13 sy thiéu hut vé& enzym 2-hydroxyglutarat dehydrogenaza, ma chuyén
héa 2HG thanh o-KG (Struys, E. A. et al. Am J Hum Genet 76, 358-60 (2005)). Cac bénh nhan bi
thiéu hut 2-hydroxyglutarat dehydrogenaza thi tich tu 2HG trong néo nhu danh gia dugc theo phan
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tich MRI va CSF, phat trién bénh viém chét tring mang nfo, v c¢6 nguy co cao phat trién cac loai
u 0 ndo (Aghili, M., Zahedi, F. & Rafiee, J Neurooncol 91, 233-6 (2009); Kolker, S., Mayatepek,
E. & Hoftmann, 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 thé nita, luong 2HG & ndo tdng
dan dén tang ndng dd ROS (Kolker, S. et al. Eur J Neurosci 16, 21-8 (2002); Latini, A. et al. Eur
J Neurosci 17, 2017-22 (2003)), c6 kha ning gép phan vao nguy co méc bénh ung thu cao. Kha
nang cua 2HG hoat dong nhu chét chu van thu thé NMDA c6 thé gép phan vio tac dong nay
(Kolker, S. et al. Eur J Neurosci 16, 21-8 (2002)). 2HG ciing c6 thé 1a doc dbi véi té bao khitrc
ché mot cach canh tranh cac enzym sir dung glutamat va/hoic aKG. Chiing bao gdm transaminaza
cho phép st dung glutamat nito cho qué trinh sinh tdng hop axit amin v axit nucleic, va prolyl
hydroxylaza phu thudc 0KG nhu enzym didu chinh ndng d6 cia Hifl-alpha.

Do d6, theo phuong 4n khéc, theo mot khia canh, sang ché dé xuét hop chat va dugc phim
8 str dung trong diéu tri bénh axit niéu 2-hydroxyglutaric, cu thé 13 axit niéu D-2-hydroxyglutaric,
& bénh nhéan bing cach cho bénh nhan diing hop chét c¢6 cong thirc cu tric I hoic IT hodc hop chét
da duoc boc 16 theo phuong 4n bat ky trong sb cac phwong 4n duge boc 16 trong ban mb ta ndy.

Céc phuong phép didu tri bénh dugc boc 16 trong ban mo ta niy con c6 thé bao gdmcac
bude danh gia khac nhau trude khi vi/hoic sau khi diéu tri bénh bang hop chét ¢6 cong thirc ciu
trac I hodc I hodc hop chit di duoc bdc 1§ theo phuong an bét ky trong s& cac phuong 4n duge
bdc 10 trong ban mo ta nay.

Theo mdt phuong 4n, trude khi va/hodc sau khi didu tri bénh bing hop chét ¢ cong thic
chu trac I hodc II hodc hop chit da dugc boc 16 theo phuong 4n bét ky trong s6 cic phuong 4n
duoc bdc 16 trong ban md ta ndy, phwong phap con bao gdm budc dénh gid mic db sinh trudng,
kich thudc, can nang, mirc d§ xam 14n, giai doan va/hoic céc kiéu hinh khac ctia bénh ung thu.

Theo mot phuong an, trude khi va/hodc sau khi didu tri bénh bang hop chét ¢6 cong thirc I
hoic II hodic hop chit da dugc boc 16 theo phuong an bét ky trong s cac phuong 4n duoc boc 16
trong ban mo ta ndy, phuong phap con bao gdm buéc danh gia kiéu di truyén IDH2 ciia bénh ung
thu. Diéu nay c6 thé dat dugc theo cac phuong phép thong thudng trong linh vuc k§ thuat nay,
nhu xé4c dinh trinh ty ADN, phan tich mién dich, vd/hogc dénh gia sy c6 mat, mirc d6 phan phdi
hoic ndng do6 cua 2HG.

Theo mot phuong an, trude khi va/hodc sau khi didu tri bénh bang hop chét c6 cong thirc I

hoic II hodc hop chit da dwoc boc 16 theo phuong 4n bét ky trong sb cac phuong an dugce boc 16
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trong ban md ta nay, phuong phép con bao gdm budc x4c dinh ndng dd cua 2HG & dbi twong.
Didu nay c6 thé dugc thyuc hién theo phan tich quang phd, vi dy, phan tich trén co s& cong hudng
tir, vi du, do MRI va/hodc do MRS, phan tich mu dich thé, nhu phan tich huyét thanh ho3c phén
tich dich tiy, hodc theo phan tich chit liéu phiu thuat, vi du, theo phurong phap phd khéi.

Diéu tri két hop

Theo mét s§ phurong 4n, cac phuong phap dugc boc 16 trong ban md ta nay bao gdm bude
bd sung 1a cho ddi twong c6 nhu clu didu tri ding ddng thoi didu tri thir hai vi duy, tdc nhan bd sung
didu tri bénh ung thu hodc viéc didu tri bénh ung thu bd sung. Cac tac nhan bd sung didu tri bénh
ung thu [am vi du bao gém vi du, héa hoc tri liéu, diéu tri dich, phép diéu tri béng khang thé, phép
diu tri mién dich, va didu tri bing hormon. Viéc diéu tri bénh ung thu bd sung bao gdm, vi du:
phau thuat, va diéu tri bing phong xa. Céc vi du vé mbi cach diéu tri ndy dugc néu dudi day.

Thuét ngir “ding ddng thdi” nhu duge ding trong ban mé ta ndy lién quan dén céc tac nhan
bd sung diéu tri bénh ung thu c6 nghia 1a tc nhan bd sung diéu tri bénh ung thu c6 thé dwoc ding
cling v6i hop chit theo mot khia canh ciia sang ché 1a mot phan ctia dang liéu don (nhu dugc phim
theo mot khia canh ctia sang ché chtra hop chét theo mot khia canh ctia sang ché va tac nhan didu
tri bénh thtr hai nhu néu trén) hoic & dang da lidu riéng r&. Theo cach khéc, tic nhan bd sung didu
tri bénh ung thu c6 thé duoc dung trudce khi, 1an luot véi, hodc sau khi ding hop chét theo mot
khia canh cta sang ché. Theo céch didu tri bénh két hop nay, ca hai hop chét theo mot khia canh
clia sang ché va (c4c) tic nhan diéu tri bénh thi hai dugc ding theo cac phuong phap théng thudng.
Viéc dung dugc phim theo mdt khia canh ciia séng ché, chira ca hop chit theo mot khia canh cua
sang ché va tac nhan diéu tri bénh thir hai, cho ddi tugng khong loai trir viée diing riéng chinh téc
nhan diéu tri bénh d6, tic nhan didu tri bénh thir hai bt ky khac hodc hop chét bét ky theo mot
khia canh cta sang ché cho dbi tuong néu trén tai thoi diém khac trong qué trinh diéu tri bénh.
Thuét ngit “ding ddng thoi” dwoc diing trong ban md ta ndy lién quan dén viéc diéu tri bénh ung
thu bd sung c6 nghia 14 viéc didu trj bd sung ddi v6i bénh ung thu 6 thé xay ra trude khi, 1an luot
v6i, ddng thoi véi hodc sau khi ding hop chét theo mot khia canh cua séng ché.

Theo mdt sd phwong én, tac nhan bd sung diéu tri bénh ung thu 13 tac nhan héa tri lidu. Cac
vi du v& tac nhan héa tri liéu dugc ding trong diéu tri bénh ung thu bao gdm, vi dy, cac chét chéng

chuyén héa (vi du, cac chat din xuat cua axit folic, purin, va pyrimidin), c4c tc nhan alkyl héa (vi
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du, nito mu tat, nitrosoure, platin, alkyl sulfonat, hydrazin, triazen, aziridin, chét doc tac dung vao
viing thoi ctia nhidm sic thé, tac nhan ddc té bao, chat trc ché topoisomeraza va cac enzym khac),
va tdc nhan hypometyl hoa (vi du, dexitabin (5-aza-deoxyxytidin), zebularin, isothioxyanat,
azaxitidin (5-azaxytidin), 5-flo-2'-deoxyxytidin, 5,6-dihydro-5-azaxytidin va cac tac nhan khéc).
Céc tac nhan 1am vi du bao gdm Aclarubixin, Actinomyxin, Alitretinoin, Altretamin, Aminopterin,
axit aminolevulinic, Amrubixin, Amsacrin, Anagrelide, arsen trioxit, Asparaginaza, Atrasentan,
Belotecan, Bexaroten, bendamustin, Bleomyxin, Bortezomib, Busulfan, Camptothexin,
Capexitabin, Carboplatin, Carboquon, Carmofur, Carmustin, Celecoxib, Clorambuxil,
Chlormethine, Cisplatin, Cladribine, Clofarabin, Crisantaspase, Xyclophosphamit, Xytarabin,
DPacarbazin, Pactinomyxin, Paunorubixin, Dexitabin, Pemecolxin, Doxetaxel, Doxorubixin,
Efaproxiral, Elesclomol, Elsamitrucin, Enoxitabin, Epirubixin, Estramustin, Etoglucid, Etoposit,
Floxuridin, Fludarabin, Floraxil (5FU), Fotemustin, Gemxitabin, vét ce‘iy dudi da Gliadel,
Hydroxycarbamit, Hydroxyure, Idarubixin, Ifosfamit, Irinotecan, Irofulven, Ixabepilon, Larotaxel,
Leucovorin, Liposomal doxorubixin, Liposomal daunorubixin, Lonidamin, Lomustin,
Lucanthone, Mannosulfan, Masoprocol, Melphalan, Mercaptopurin, Mesna, Metotrexat, Metyl
aminolevulinat, Mitobronitol, Mitoguazon, Mitotan, Mitomyxin, Mitoxantron, Nedaplatin,
Nimustin, Oblimersen, Omacetaxine, Ortataxel, Oxaliplatin, Paclitaxel, Pegaspargase, Pemetxed,
Pentostatin, Pirarubixin, Pixantrone, Plicamyxin, Porfimer natri, Prednimustin, Procarbazin,
Raltitrexed, Ranimustin, Rubitecan, Sapaxitabin, Semustin, Sitimagene ceradenovec, Strataplatin,
Streptozoxin, Talaporfin, Tegafur-uraxil, Temoporfin, Temozolomide, Teniposit, Tesetaxel,
Testolacton, Tetranitrat, Thiotepa, Tiazofurine, Tioguanin, Tipifarnib, Topotecan, Trabectedin,
Triaziquon, Trietylenmelamin, Triplatin, Tretinoin, Treosulfan, Trofosfamit, Uramustin,
Valrubixin, Verteporfin, Vinblastin, Vincristin, Vindesin, Vinflunine, Vinorelbin, Vorinostat,
Zorubixin, va tdc nhin kim ham té bao hodc tac nhan doc té bao khac duoc bdc 16 trong ban md ta
nay.

Vi mét s6 thube cliing nhau c6 tac dung t6t hon riéng 1&, nén hai hoic nhidu thudc thuong
duoc dung tai cing mot thoi diém. Thong thudng, hai hoic nhiéu céc tac nhan hoa trj liéu duoc sir
dung lam phuong phap héa tri liéu két hop.

Theo mdt s6 phuwong 4n, tdc nhan bd sung didu tri bénh ung thu 13 tac nhéan biét héa. Tac

nhan biét héa nay bao gdm retinoit (nhu axit tat ca-trans-retinoic (ATRA), axit 9-cis retinoic, axit
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13-cis-retinoic(13-cRA) va 4-hydroxy-phenretinamit (4-HPR)); arsen trioxit; chét trc ché histon
deaxetylaza HDAC (nhu azaxytidin (Vidaza) va butyrat (vi du, natri phenylbutyrat)); cac hop chét
phan cuc lai (nhu hexametylen bisaxetamit (HMBA)); vitamin D; va cac xytokin (nhu cac yéu tb
kich thich khudn lac bao gdm G-CSF va GM-CSF, va c4c interferon).

Theo mdt sé phuong 4n, tdc nhan b sung diéu tri bénh ung thu 13 tac nhan diéu trj dich.
Diéu tri dich 13 viéc sir dung céc tc nhan ddc hiéu vdi cac protein didu bién giam cia té bao ung
thu. Céc thubc cua phép diéu tri dich bing phén tir nho thudng 13 cic chét tic ché ciia mién enzym
trén protein dot bién, protein biéu hién qua miec, protein t6i han theo cach khéac trong té bao ung
thu. Céac vi du ndi bat 1a cac chit e ché tyrosin kinaza nhu Axitinib, Bosutinib, Cediranib,
dasatinib, erlotinib, imatinib, gefitinib, lapatinib, Lestaurtinib, Nilotinib, Semaxanib, Sorafenib,
Sunitinib, v& Vandetanib, va ca chat trc ché kinaza phu thudc xyclin nhu Alvocidib va Seliciclib.
Phép didu tri bdng khéang thé don dong 1a cach khéc, trong d6 tic nhén diéu tri bénh 1a khang thé
ma lién két ddc hiéu véi protein trén bé mit cua té bao ung thu. Cac vi du bao gdm khang thé
khang-HER2/neutrastuzumab (HERCEPTIN®) thudng duge diung d6i v6i bénh ung thu va, va
khang thé khang CD20 rituximab va Tositumomab thuong dugc ding d6i v6i nhidu loai khdi u 4c
tinh té bao B. Céc khang thé khac 1am vi du bao gdm Cetuximab, Panitumumab, Trastuzumab,
Alemtuzumab, Bevacizumab, Edrecolomab, va Gemtuzumab. Céc protein dung hgp lam vi dy bao
gdm Aflibercept va Denileukin diftitox. Theo mét s6 phuong 4n, viéc diéu tri dich c6 thé dugc sir
dung két hop véi hop chét theo sing ché nay, vi du, biguanit nhu metformin hozc phenformin, t6t
hon la phenformin.

Diu trj dich con c6 thé bao gdm céc peptit nhé & dang “céc thiét bi vé nha” ma c6 thé lién
két v6i thu thé bé mit t& bao hodc anh hudng dén nén ngoai bao xung quanh khéi u. Céc ddng vi
phong xa ma dugc gén vao cac peptit ndy (vi dy, RGD) v& co ban diét té bao ung thu néu nuclit
ndy phén rd trong ving I4n c4n cta té bao. Vi du vé diéu tri nay bao gdm BEXXAR®.

Theo mdt sb phuong 4n, tac nhan bd sung didu tri bénh ung thu 12 tic nhéan didu tri mién
dich. Phép diéu tri bénh ung thu theo phuong phap mién dich 1a tip hop da dang gdm cac cach
didu tri duoc dua ra dé khién hé mién dich cta chinh d6i twong nay chién d4u chdng lai khéi u.
Cac phwong phép hién nay dé tao ra d4p img mién dich chéng lai cc loai u bao gdm phép diéu tri

mién dich BCG trong ti ddi véi bénh ung thu bang quang bé mat, va sir dung cac interferon va
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céc xytokin khac dé gay dap mg mién dich & d6i tugng méc bénh ung thu biéu md t& bao thén va
d6i tuong c6 khdi u doc.

Viéc cdy té bao gbc sinh huyét di sinh ¢6 thé duge xem xét 1a mot dang cuia phép didu tri
mién dich, vi c4c té bao mién dich ctia ngudi cho thudng tdn cong khdi u véi hidu qua cdy ghép
chdng khdi u. Theo mot s6 phuong 4n, cac tac nhan didu tri mién dich c6 thé duogc str dung két
hop véi hop chét hoic duoc phim theo sang ché.

Theo mot s6 phuong 4n, tc nhan bd sung didu tri bénh ung thu 14 tic nhan diéu tri hormon.
Su phat trién ctia mot s6 bénh ung thur ¢6 thé dugc trc ché bing cach cung cép hozic phong bé mot
s6 hormon. Céc vi du thong thuong vé céc loai u nhay véi hormon bao gdm mot sb loai nhat dinh
bénh ung thu vii va bénh ung thu tuyén tién liét. Viéc loai bd hodc phong bé estrogen hodc
testosteron thudng 1 cach diéu tri bd sung quan trong. Di véi mot s6 bénh ung thu, viéc dung
céc chat chii van hormon, nhu progestogen, c6 thé c6 loi v& mit didu tri. Theo mdt sb phuong an,
céc tAc nhan diéu tri hormon c6 thé dugc sir dung két hop véi hop chét hogc duge phidm theo sang
ché.

Céc cach thirc bd sung dé didu tri bénh c6 thé khac bao gdm imatinib, didu trj gen, peptit
va vacxin té bao dudi gai, doc td tdng hop chira clo, va thuc da dwoc danh déu bang ddng vi phéng

xa va céac khang the.

Vi du thie hién sang ché

Chit viét tht

anhy. -khan Hz - hertz

aq. - trong nudc & —d6 dich chuyén héa hoc
min -phut J-hang sb lién hop
mL -mililit s -vach don

mmol -milimol d -vach doi

mol -mol t -vach ba

MS - phép do phd khéi q -vach bén

NMR -cong hudng tir hat nhan m -da vach

TLC - séc ky 16p mong br —vach rong
HPLC - sic ky 1ong hiéu ning cao qd -bdnvach doi

-87-



24671

dquin -bd hai vach nam TFA- axit trifloaxetic

dd —b0 hai vach doi NazSOs- natrisulfat

dt —bd haivach ba NaBHa- natribohydrua

CHCls-clorofom NaHCO:s- natri bicacbonat

DCM -diclometan LiHMDS-lithi hexametyldisilylamit

DMF -dimetylformamit NaHMDS - natri hexametyldisilylamit
EtO -dietyl ete LAH -lithinhom hydrua

EtOH -ruoqu etylic NaBHjy- natribohydrua

EtOAc -etylaxetat LDA-lithidiisopropylamit

MeOH -rugu metylic Et;N-trietylamin

MeCN -axetonitril DMA P-4-(dimetylamino)pyridin

PE -ete ddu mo DIPEA-N, N-diisopropyletylamin

THF - tetrahydrofuran NHsOH-amoni hydroxit

AcOH - axit axetic EDCI-1-etyl-3-(3-dimetylaminopropyl)-
HCI - axit clohydric carbodiimit

H»S04- axit sulfuric HOBt-1-hydroxybenzotriazol
NH4Cl-amoniclorua HATU-O-(7-azabenzotriazol-1-yl)-N,N,N’,-
KOH -kali hydroxit "-tetra-metyluroni

NaOH - natri hydroxit BINAP-2,2’-bis(diphenylphosphanyl)-1,1°--
K>COs-kalicacbonat binaphtyl

NayCO:s- natricacbonat

Trong céc vi du sau, cac chat phan (mg déu dugc mua tir cac ngudn thwong mai (bao gdm Alfa,
Acros, Sigma Aldrich, TCI va Shanghai Chemical Reagent Company), va sit dung khong cin tinh
ché thém. Phd cong huong tir hat nhan (NMR) thu duge trén Brucker AMX-400NMR (Brucker,
Switzerland). P chuyén dich héa hoc dugc théng bao theo phan triéu (ppm, &) tir tetrametylsilan
xudng. Phd khéi duge chay vdi ion héa phun dién tir (ESI) tir quang phd ké khéi Waters LCT TOF
(Waters, USA).

Ddi véi cac hop chit 1am vi du di boc 16 trong phan nay, mé ta vé chit ddng phan 1ap thé (vi

du, chit ddng phan 1ap thé (R) hoc (S)) biéu thi ché phdm chira hop chit d6 sao cho hop chét nay
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dugc lam giau tai tdm 1ap thé chi dinh it nhét khoang 90%, 95%, 96%, 97%, 98%, hoic 99%. Tén
héa hoc ctia mdi hop chét 1am vi du duge mé ta dudi day dugc tao ra boi phan mém ChemDraw.
Vi du 1. Diéu ché hop chét c6 cong thirc I, trong d6 vong A 13 phenyl, va -C(R)(R?)(R?) 1a isopropyl.
Céc hop chét theo vi du nay duoc didu ché theo so dd chung 1, néu dudi day.

Sodd1!

cl
1 PhMgBr \N(H2 NH2 4
N ~N

N

N —_— O —

oA THF NS THE, nhigtdo )Nl\ S jﬂ\ J\ Quy trinh A, )”,\ \i /k
oI NP TOIEPRNE oS B hoge C NN
H H H
1 2 3 Cong thirc 1

Vi du 1, bude 1: Diéu ché 2,4-diclo-6-phenyl-1,3,5-triazin (2).

Phenylmagie bromua (217ml, 0,65 1mol, 3M trong ete) nho giot dugc bd sung vao dung dich
chira 2,4,6-triclo-[1,3,5]triazin (1, 120g, 0,652mol) trong THF khan (1200ml) & nhiét 46 ndm trong
khoang tir -10°C dén -0°C trong sy bao vé clia mdi truong khi Na. Sau khi bd sung xong, hdn hop
nay dugc nang nhiét d 1én dén nhiét do trong phong va khudy trong thoi gian 2 gid. Hon hop phan
ng ndy dugc lam lanh dén 0°C va duoc 1am ngimg bing cach bd sung dung dich NH4ClI bdo hoa
(200ml), sau d6 dwoc chiét bang etylaxetat. Lop hitu co duoc 1am kho, ¢d va tinh ché qua sic ky
cdt (dugc rira giai bang ete ddu mo) dé tao ra 2,4-diclo-6-phenyl-1,3,5-triazin & dang rdn mau
trang.'H NMR (CDCls) § 7,51-7,55 (m, 2H), 7,64-7,67 (m, 1H), 8,49-8,63 (m, 2H).

Vi du 1, buéce 2: Diéu ché 4-clo-N-isopropyl-6-phenyl-1,3,5-triazin-2-amin (3).

Dung dich chira isopropylamin (5,25g, 0,089mol) trong THF (10ml) dwoc bd sung nho giot
vao dung dich chira 2,4-diclo-6-phenyl-1,3,5-triazin (hgp chat c6 cong thirc 2; 20g, 0,089mol) trong
THF khan (150ml) & nhiét d6 trong phong qua xi lanh trong mdi trudng khi N,. Sau khi b sung
xong, hdn hop niy duoc khudy & nhiét d6 trong phong trong méi trudng khi N, trong thoi gian 16
gid. Hon hop phan (mg dugc 1am ngimg bang nudce (150ml) va chiét bang etylaxetat. Ldp hitu co
dugc 1am khé, ¢6 va tinh ché qua sic ky SiO» dé tao ra 4-clo-N-isopropyl-6-phenyl-1,3,5-triazin-2-
amin (3) & dang rin mau tréng.

'HNMR (CDCl) 8 1,17-1,24 (m, 6H), 4,16-4,35 (m, 1H), 5,46-5,54 (m, 1H), 7,18-7,50
(m, 3HO, 8,31 (dd, J1 =8,4 Hz, J, = 34,4 Hz, 2H).
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Vi du 1, buéc 3 (quy trinh A). Pidu ché hop chit 178 -N-(3-Flo-phenyl)-N'-i-
sopropyl-6-phenyl-[1,3,5]triazin-2,4-diamin.

Hbn hop gdm (4-clo-6-phenyl-[1,3,5]triazin-2-yl)-isopropyl-amin (hgp chét c6 cong thirc 3;
200mg, 0,806mmol) va 3-flo-phenylamin (135mg, 1,215mmol) trong THF khan dugc khudy & nhiét
do trong phong trong thdi gian 16 gid. Hon hop phan tmg ndy duoc 1am ngimg bing nudc va chiét
bing etylaxetat. Lép hitu co dugc rira bang nudc mudi, 1am khd bang NaxSOu, cb va tinh ché theo

phuong phéap chuin dé tao ra N-(3-flo-phenyl)-N'-isopropyl-6-phenyl-[1,3,5]triazin-2,4-diamin.

F

QEL

H H
'H NMR(METANOL-d4)3 8,37-8,33 (m, 2H), 7,87-7,84 (m, 1H), 7,52-7,48 (m, 5H),
7,27-7,25 (m, 1H), 6,73-6,69 (m, 1H), 4,24 (m, 1H), 1,16 (d, J = 6,4 Hz, 6H). LC-MS: m/z 323,9
(M+H)".
Céc hop chét khac tao ra bai budce 3, quy trinh A cta vi du nay bang cach sir dung chit phan
tmg thich hop 4 dugc néu dudi day.
Hop chit 195 -N2-isopropyl-N*-(3-(metoxymetyl)phenyl)-6-phenyl-1,3,5-triazin-2,4-diamin

OSSN

"HNMR(METANOL-ds) 8,40-8,34 (m, 2H) 7,99-7,83 (m, 1H), 7,62-7,60 (m, 1H), 7,53-7,44
(m, 3H), 7,31-7,27 (m, 1H), 7,00-6,99 (m, 1H), 4,48 (s,2H) 4,29-4,27 (m, 1H), 3,41 (s, 3H), 1,16 (d,
J=6,8 Hz, 6H). LC-MS: m/z 350,3 (M+H)".
Hop chat 198 - 2-(3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)phenyl)axetonitril

AL

'H NMR(METANOL-ds) 8,42-8,38 (m, 2H) 8,18-8,11 (m, 1H), 7,61-7,60 (m, 1H), 7,52-7,45
(m, 3H), 7,35-7,31 (m, 1H), 7,02-7,00 (m, 1H), 4,34 (m, 1H), 3,92 (s, 2H), 1,16 (d, ] = 6,8 Hz, 6H).
LC-MS: m/z 345,2 (M+H)".
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Hop chét 201 - 2-(3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)phenyl)propan-2-ol

HO [ \j
SN

N

'H NMR(METANOL-d4) 8,36-8,35 (m, 2H), 8,06-8,01 (m, 1H), 7,55-7,44 (m, 4H),
7,29-7,25 (m, 1H), 7,20-7,18 (m, 1H), 4,46-4,41 (m, 1H), 1,58 (s, 6H), 1,16 (d, J = 6,8 Hz, 6H).
LC-MS: m/z 364,1 (M+H)*.

Hop chét 204 - N-etyl-3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)benzensulfonamit

o\

N/{“ /\\
NAN)\ﬂ
H

'H NMR(METANOL-ds) & 8,86-8,64 (m, 1H), 8,44-8,38 (m, 2H), 7,82-7,72 (m, 1H),
7,53-7,44 (m, 5H), 4,37-4,35 (m, 1H), 2,97-2,92 (m, 2H), 1,299-1,282 (d, J = 6,8 Hz, 6H), 1,09-1,05
(t, 3H). LC-MS: m/z 413,1 (M+H)".

Hop chét 205 -N2-(3-(etylsulfonyl)phenyl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

N7 "N

\
'H NMR(METANOL-d4) & 8,81-8,79 (m, 1H), 8,28-8,26 (m, 2H), 7,82-7,63 (m, 6H),
4,45-4,42 (m, 1H), 3,26-3,23 (m, 2H), 1,386-1,369 (d, J = 6,8 Hz, 6H), 1,27-1,24(t, 3H). LC-MS:

m/z 398,0 (M+H)".
Hop chét 206 -N2-isopropyl-N*-(3-(isopropylsulfonyl)phenyl)-6-phenyl-1,3,5-triazin-2,4-diamin

e @
AL

'H NMR(METANOL-ds) 8 9,00-8,97 (m, 1H) 8,45-8,39 (m, 2H), 7,78-7,76 (m, 1H),
7,58-7,44 (m, 5H), 4,36-4,31 (m, 1H), 3,32-3,31 (m, 1H), 1,31-1,29 (m, 6H). LC-MS: m/z 412,0
(M+H)*,
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Hop chit 341 - N-xyclopropyl-3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)benzen-
sulfonamit

3 I LA
o

'H NMR(METANOL-d) § 8,77-8,72 (m, 1H), 8,24-8,22(m, 2H), 7,67-7,62 (m, 6H),
4,48-4,45 (m, 1H), 2,24-2,16 (m, 1H), 1,378-1,362 (d, J = 6,4 Hz, 6H), 0,53-0,51(m, 4H). LC-MS:
m/z 425,3 (M+H)".

Hop chit 342 - N-tert-butyl-3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)benzen-

e

N“SN
Ogé )I\Néj\NJ\
H

N
| H
H

>rN

sulfonamit

'"H NMR(METANOL-ds) & 8,88-8,69 (m, 1H), 8,45-8,49 (m, 2H), 7,77-7,70 (m, 1H),
7,53-7,44 (m, SH), 4,40-4,37(m, 1H), 1,304-1,288 (d, J = 6,4 Hz, 6H), 1,21(s, 9H). LC-MS: m/z
441,3 (M+H)*.

Hop chét 351 - 2-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)phenol

LA A
on M H

'H NMR(METANOL-ds) 5 8,40-8,32 (m, 2H), 8,00-7,99 (m, 1H), 7,57-7,47 (m, 3H),
6,97-6,87 (m, 3H), 4,45-4,21 (m, 1H), 1,31 (d, J= 6,8 Hz, 6H). LC-MS: m/z 321,9 (M+H).

Vi du 1, budc 3 (quy trinh B). Diéu ché hop chat 288-N2-isopropyl-N*-(2-metylpyridin-4-yl)-
-6-phenyl-1,3,5-triazin-2,4-diamin.

2-metylpyridin-4-amin (78,4mg, 0,73mmol), CsF (310mg, 1,21mmol) va DIPEA (230mg,
1,81mmol) dugc bd sung vao dung dich chira (4-clo-6-phenyl-[1,3,5]triazin-2-yl)-isopropyl-amin
(3; 150mg, 0,6mmol) trong DMSO (2ml). H8n hop nay dugc khudy & 80°C trong thoi gian 2 gid.

H&n hop nay duogc 1am ngudi dén nhiét do trong phong va loc dé loai bo chét rin. Dich loc dwgc tinh
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ché theo phuong phép chuén dé tao ra N?-isopropyl-N*-(2-
-metylpyridin-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin (110mg, 57,9%).

NZ NT

SN WS

N

'"H NMR(METANOL-d4) & 8,19-8,40 (m, 5H), 7,53-7,58 (m, 3H), 4,30-4,43 (m, 1H),
2,66-2,77 (m, 3H), 1,33 (d, ] = 4,4 Hz, 6H). LC-MS: m/z 321,1 (M+H)*.

Céc hop chét bd sung ¢ cong thirc I duge tao ra bang cach sir dung chat phan tng thich
hop 4 va ap dung budc3, quy trinh B.
Hop chit 292 -N2-(3-flopyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

A

'"H NMR(METANOL-d4) 8 1,34-1,39 (m, 6H), 4,43-4,51 (m, 1H), 7,19-7,25 (m, 1H),
7,53-7,65 (m, 3H), 8,53-8,58 (m, 2H), 9,40-9,45 (m, 1H), 9,56-9,60 (m, 1H). LC-MS: m/z 325,0
(M+H)™.

Hop chit 298 -N2-isopropyl-N*-(2-morpholinopyridin-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin

O\) H H

'H NMR(METANOL-d4) & 8,35-8,37 (m, 2H), 7,76-7,90 (m, 2H), 7,51-7,52 (m,3H),
7,45-7,47 (m, 1H), 4,23-4,49 (m, 1H),3,82-3085 (m, 4H), 3,50-3,51 (m,4H), 1,30 (d, J = 6,4 Hz,
6H). LC-MS: m/z 392,1 (M+H)*.

Hop chét 299 -N2-(2-(azetidin-1-yl)pyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin
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'H NMR(METANOL-ds) & 8,38-8,43 (m, 2H), 7,46-7,74 (m, 5H), 6,88-6,90 (m, 1H), 4,21-
4,25(m,4H), 2,53-2,56 (m,2H), 1,30 (d, J = 6,4 Hz, 6H). LC-MS: m/z 362,0 (M+H)".
Vi du 1, busc 3 (quy trinh C). Diéu ché hop chit 146 -N-(6-flo-pyridin-3-yl)-N'-
-isopropyl-6-phenyl-[1,3,5]triazin-2,4-diamin

@ o'

THOB S
‘BuONa N N/ N
H dioxan, 80°C H H
3 Coéng thirc I

Hon hop gdm (4-clo-6-phenyl-[1,3,5]triazin-2-yl)-isopropyl-amin (3; 400mg, 1,6 1mmol), 6-
-flo-pyridin-3-ylamin (272mg, 2,43mmol) Pd(dppf)Clz (120mg, 0,164mmol) va t-BuONa (310mg,
3,23mmol) dugc khudy & 80°C trong mdi trudng khi N trong thoi gian 2 gio. Hn hop nay duoc
giam nhiét o dén nhiét do trong phong va duoc 1am ngimg bing nudc, sau d6 duge chiét bing
etylaxetat. L&p hitu co duge rira bang nuée mudi, lam khd bing Na»SOs, ¢6 v tinh ché theo phuong

phép chudn dé tao ra N-(6-flo-pyridin-3-yl)-N'-isopropyl-6-phenyl-[1,3,5]triazin-2,4-diamin.

||,O

@Ex

'"H NMR(METANOL-d4) & 8,41-8,39 (m, 2H), 7,91-7,88 (m, 5H), 7,62-7,45 (m, 3H),
5,55-5,20 (m, 1H), 4,44-4,20 (m., 1H), 3,05 (s., 1H), 1,31 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z
384,2 (M+H)+
Céc hop chit bd sung c6 cong thire 1 trong vi du ndy ma duoc didu ché theo vi du 1, budc 3, quy

trinh C bang cach str dung chit phan tng thich hop 4 duoc néu dudi day.

Hop chét 177 - 3-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)-N,N-dimetylbenzensulfo-

namit
e}
/N\§§O
@L L
N N)\N
H H
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'H NMR(METANOL-ds)8 8,99-8,78 (m, 1H), 8,39-8,37 (m, 2H), 7,99-7,97 (m, 1H),
7,91-7,65 (m, 1H), 7,54-7,38 (m. 5H), 4,41-4,38 (m, 1H), 2,71 (s, 6H), 1,293-1,277 (d, J = 6,4 Hz,
6H). LC-MS: m/z 413,1 (M+H)".

Hop chét 193 -N2-(5-flopyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

'H NMR(METANOL-d4) & 8,47-8,15 (m, 5H), 7,52-7,44 (m, 3H), 7,24-7,17 (m, 1H),
5,37-5,16 (m, 1H), 4,44-4,19 (m., 1H), 3,05 (s., 1H), 1,16 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z
325,1 M+H)*

Hop chét 194 -N2-(5-clopyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

o]
Z NN

DL

'H NMR(METANOL-d4) & 8,59-8,25 (m, 5H), 7,52-7,45 (m, 3H), 7,39-7,26 (m, 1H),
5,44-5,23 (m, 1H), 4,45-4,20 (m., 1H), 3,05 (s., 1H), 1,31 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z
340,9 (M+H)*

Hop chét 196 -N2-(6-flopyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

'"H NMR(METANOL-d4)$ 8,63-8,57 (m, 1H), 8,38-8,35 (m, 3H), 7,51-7,45 (m, 3H),
7,05-7,01 (m. 1H), 4,40-4,23 (m, 1H), 1,286-1,273 (d, J = 5,2 Hz, 6H). LC-MS: m/z 325,2 (M+H)".
Hop chét 197 -4-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)picolinonitril
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'H NMR(METANOL-d$)8 8,56-8,32 (m, 4H), 8,03-8,02 (m, 1H), 7,67-7,57 (m. 3H),
4,42-4,33 (m, 1H), 1,36-1,28 (br, 6H). LC-MS: m/z 332,1 (M+H)".
Hop chat 199 -N2-(2-clopyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

Cl

NZ NN

A

H H
'H NMR(METANOL-d4)5 8,43-8,37 (m, 2H), 8,23-8,10 (m, 2H), 7,67-7,66 (m, 1H),
7,55-7,45 (m. 3H), 4,27-4,24 (m, 1H), 1,327-1,311 (d, ] = 6,4 Hz, 6H). LC-MS: m/z 341,2 (M+H)*.
Hop chat 200 -N2-(2-etoxypyridin-4-y1)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

S
S LA

H H
'H NMR(METANOL-ds)5 8,41-8,36 (m, 2H), 7,91-7,88 (m, 1H), 7,52-7,45 (m. 4H), 7,30-
7,29 (m, 1H), 4,30-4,25 (m, 1H), 1,42-1,38 (¢, 3H), 1,308-1,292 (d, J = 6,4 Hz, 6H). LC-MS: m/z
351,2 (M+H)".
Hop chat 202 -N2-isopropyl-6-phenyl-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin

'H NMR(METANOL-d4)8 10,45-10,27 (m, 1H), 8,68-8,28 (m, 4H), 7,99-7,51 (m, 5H),
4,17-4,16 (m., 1H), 3,25 (s, 6H), 1,24 (dd, J =4, 400 MHz, 6H). LC-MS: m/z 375,1 (M+H)*.
Hop chét 210 - 5-(4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-ylamino)nicotinonitril

N

i
Z N” N
I
Nx N/‘\N/)\NJ\
H H
TH NMR(METANOL-d4)S 8,75-9,25 (m, 2H), 8,34-8,48 (m, 3H), 7,76-7,51 (m, 3H), 4,0-
4,58 (m, 1H), 1,30 (d, J = 6,8 Hz, 6H). LC-MS: m/z 331,9 (M+H)*.

Hop chét 223 -N2-(2-flopyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin
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NZ NN
|
@LNA\NxNk
H H
'H NMR(METANOL-d4)5 8,43-8,37 (m, 2H), 7,99-7,97 (m, 1H), 7,86-7,80 (m, 1H),

7,65-7,45 (m. 4H), 4,28-4,22 (m, 1H), 1,315-1,299 (d, J = 6,4 Hz, 6H). LC-MS: m/z 325,1 (M+H)".
Hop chat 224 -N2-(2-(etylamino)pyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

HNJ
N? N7 {‘1
gy A
H H
'"H NMR(METANOL-d4)5 8,53-8,49 (m, 1H), 8,42-8,36 (m, 2H), 7,74-7,72 (m, 2H),
7,53-7,46 (m, 3H), 7,03-,6,99 (m. 1H), 4,42-4,24 (m, 1H), 3,36-3,31 (m, 2H), 1,34-1,16 (m, 9H).

LC-MS: m/z 350,0 (M+H)".
Hop chét 266 -N2-isopropyl-6-phenyl-N*-(pyrimidin-5-yl)-1,3,5-triazin-2,4-diamin

N @
r1 Y
GG
'"H NMR(METANOL-d4) 8 9,25 - 9,30 (m, 2H), 8,78 - 8,79 (m, 1H), 8,36 - 8,43 (m,2H),

7,45 - 7,53 (m, 3H), 4,25 - 4,62 (m, 1H),1,31 (d, ] = 6,4 Hz, 6H). LC-MS: m/z 308,2 (M+H)*.
Hop chit 277 -N2-(3-(etylsulfinyl)phenyl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

o
x5

LA

N
'"H NMR(METANOL-d4) 6 8,51-8,32 (m, 3H), 7,76-7,52 (m, 4H), 7,35-7,27 (m, 1H), 4,50-
4,32 (m, 1H), 3,14-3,03 (m, 1H), 2,94-2,89 (m, 1H), 1,33 (d, /=6,0 Hz, 6H), 1,23 (t, J=7,2 Hz, 3H).
LC-MS: m/z 382,1 (M+H) ™.
Hop chit 281 -N2-isopropyl-N*-(6-metylpyridin-3-yl)-6-phenyl-1,3,5-triazin-2,4-diamin
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Z 2
T
H H
'H NMR(METANOL-ds) & 8,99-8,83 (m, 1H), 8,40-8,35 (m, 2H),8,32-8,13 (m, 1H),
7,55-7,45 (m, 3H), 7,30-7,28 (m, 1H),4,46-4,22 (m, 1H), 2,52 (s, 3H), 1,30 (d, J=6,8 Hz, 6H).

LC-MS: m/z 321,2 (M+H)*.
Hop chét 289 -N2-(6-clopyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

e

7 NZ N
|
1SS PN
H H
'H NMR(METANOL-d4) & 8,79-8,86 (m, 1H), 8,25-8,40 (m, 3H), 7,37-7,53 (m,4H), 4,40-

4,61 (m, 1H), 1,30 (d, J = 6,4 Hz, 6H). LC-MS: m/z 340,9 (M+H) .
Hop chat 293 -N2-(2-(dimetylamino)pyridin-4-y1)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

N E
WGNE S PR
'"H NMR(METANOL-d4)8 8,44-8,38 (m, 2H), 7,86-7,79 (m, 2H), 7,54-7,45 (m, 3H),
7,02-7,00 (m, 1H), 4,30 (m., 1H), 3,25 (s, 6H), 1,30 (dd, J = 8, 400 MHz, 6H). LC-MS: m/z 350,1
(M+H)",
Hop chit 301 -NZ2-isopropyl-N*-(2-(isopropylamino)pyridin-4-yl)-6-phenyl-1,3,5-triazin-2,4-

diamin

NZ N7 SN
| .
/LN)\:)\N)\N/)\NJ\
H H H
'"H NMR (DMSO-d4) 8 1,03-1,09 (m, 12H), 3,57-3,74 (m 1H), 3,99-4,18 (m, 1H), 7,00 (br,

1H), 7,34-8,35 (m, 9H), 10,7 (d, 1H). LC-MS: m/z 364 (M+H)*.
Hop chét 302 -N2-isopropyl-N*-(2-(metylamino)pyridin-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin
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NZ | N| SN J\
SN N)\N/)\N
H H H

'"H NMR(METANOL-d4)8 8,42-8,35 (m, 2H), 7,79-7,54 (m, 5H), 7,12-7,10 (m, 1H), 4,35
(m., 1H), 3,03 (s, 3H), 1,30 (dd, J = 16, 400 MHz, 6H). LC-MS: m/z 336,2 (M+H)".
Hop chit 303 -N2-isopropyl-N*-(6-(metylamino)pyridin-3-yl)-6-phenyl-1,3,5-triazin-2,4-diamin

Z | NN
b Hkmk

'H NMR(METANOL-d4)8 8,50 (m, 1H), 8,25-8,24 (m, 2H), 8,07-8,05 (m, 1H), 7,75-7,63
(m, 3H), 7,14-7,11 (m, 1H), 4,35 (m., 1H), 3,07 (s, 3H), 1,35 (dd, J =8, 400 MHz, 6H). LC-MS: m/z
336,2 (M+H)".
Hop chéit 308 -N2-isopropyl-N*-(1-metyl-1H-pyrazol-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin

\
N NN
N
N@HJ\N/)\HJ\
'H NMR(METANOL-ds) § 8,49-8,20 (m, 2H), 8,21-8,15 (m, 1H),7,70-7,50 (m, 4H),

4,49-4,25 (m, 1H), 3,91 (s, 3H), 1,33 (d, J/=6,8 Hz, 6H). LC-MS: m/z 310,2 (M+H).
Hop chit 309 -N2-isopropyl-N*-(isoxazol-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin

"H NMR(METANOL-d4) 8 9,30-9,12 (m, 1H), 8,57 (s, 1H), 8,39-8,34 (m, 2H), 7,53-7,47
(m, 3H), 4,41-4,25 (m, 1H), 1,31 (d, J =5,2 Hz, 6H). LC-MS: m/z 297,2 (M+H).
Hop chét 310 -N2-(2,6-dimetylpyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin
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ﬁl,qm&

'"H NMR(METANOL-d4) & 8,46-8,40 (m, 2H), 8,08-8,06 (m, 2H), 7,57-7,48 (m,
3H),4,47-4,20 (m, 1H), 2,66 (s, 6H), 1,34 (d, J = 6,4 Hz, 6H). LC-MS: m/z 335,3 (M+H)*.
Hop chét 311 -N2-(6-(xyclopropylmetoxy)pyridin-3-y1)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-

diamin

'H NMR(METANOL-ds) § 8,56-8,34 (m, 3H), 8,09-8,07 (m, 1H), 7,53-7,45 (m, 3H),
6,84-6,81 (m, 1H), 4,41-4,25 (m, 1H), 4,10 (d, ] = 6,8 Hz, 1H), 1,30 (d, J = 6,4 Hz, 1H), 1,21-1,20(m,
1H), 0,65-0,61(m, 2H), 0,39-0,36(m, 2H). LC-MS: m/z 377,3 (M+H)*.

Hop chét 312 -N2-(6-isopropoxypyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

'"H NMR(METANOL-ds) 8 8,59-8,42 (m, 3H), 8,07-8,04 (m, 1H), 7,53-7,45 (m, 3H),
6,77-6,75 (m, 1H), 5,19-5,16 (m, 1H), 4,43-4,21 (m, 1H), 1,35 (d, J = 6,0 Hz, 6H), 1,29 (d,J = 6,4
Hz, 6H). LC-MS: m/z 365,2 (M+H) .

Hop chét 313 -N2-isopropyl-6-phenyl-N*-(thiazol-5-yl)-1,3,5-triazin-2,4-diamin

QL

"H NMR(METANOL-ds) 6 8,59-8,38 (m, 3H), 7,69-7,48 (m, 4H), 4,45-4,23 (m, 1H), 1,22
(d,J = 6,8 Hz, 6H). LC-MS: m/z 313,1 (M+H)*.
Hop chét 314 -N2-isopropyl-6-phenyl-N*-(3-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin
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C | Nl P J\
X N/]\N/)\N
H H
F F
F

THNMR(METANOL-d4) 89,58 (s, 1H), 9,35 (s, 1H), 8,45-8,40 (m, 2H), 7,56-7,42 (m, 3H),
7,11 (s, 1H), 4,28-4,25 (m, 1H), 1,25 (d, J = 6,4 Hz, 6H). LC-MS: m/z 375,2 (M+H)*.
Hop chét 315 -N2-(2-xyclopropylpyridin-4-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

. uiNﬁ\u*

'H NMR(METANOL-d4)5 8,43-8,34 (m, 2H), 8,21-8,18 (m, 1H), 7,93-7,16 (m, 2H),
7,54-7,45 (m. 3H), 4,29-4,26 (m, 1H), 2,15-2,12 (m, 1H), 1,319-1,303 (d, J = 6,4 Hz, 6H), 1,19-1,18
(m, 2H) 1,03-1,02 (m, 2H). LC-MS: m/z 347,3 (M+H)".

Hop chét 316 -N2-(6-xyclopropylpyridin-3-yl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-diamin

%xxk

'"H NMR(METANOL-d4)5 9,01-8,98 (m, 1H), 8,40-8,34 (m, 2H), 8,16-8,13 (m, 1H),
7,54-7,44 (m, 3H), 7,27-7,25 (m. 1H), 4,27-4,24 (m, 1H), 1,299-1,282 (d, J = 6,8 Hz, 6H), 1,11-1,06
(m, 2H) 0,97-0,96 (m, 2H). LC-MS: m/z 347,3 (M+H)".

" Hop chét 329 -N2-isopropyl-6-phenyl-N*-(5-(triflometyl)pyridin-3-yl)-1,3,5-triazin-2,4-diamin

F
FLF

= | N”N
N N)l\Nél\ﬁJ\

'H NMR(METANOL-d4) 8 8,99-9,03 (m, 2H), 8,36-8,47 (m, 3H), 7,45-7,52 (m,3H),
4,18-4,57 (m, 1H), 1,30 (d, J = 6,4 Hz, 6H). LC-MS: m/z 375,2 (M+H)*.
Hop chét 332 -N2-isopropyl-N*-(1-metyl-1H-imidazol-4-yl)-6-phenyl-1,3,5-triazin-2,4-diamin
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\
N NN
| |
S LA A
"H NMR(METANOL-dy) & 8,51-8,22 (m, 3H), 7,48-7,38 (m, 3H), 7,28 (s, 1H), 4,38-4,12

(m, 1H), 3,83 (s, 3H), 1,18 (d, J = 6,4 Hz, 6H). LC-MS: m/z 309,9 (M+H).
Hop chét 129 -N2-isopropyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

?

NT | NI SN )\
X N/I\NAN
H H

'H NMR(METANOL-d4) d 14,92 (br. s., 1H), 112.-11,13 (m, 1H), 8,68-8,63 (m, 2H),
8,41-8,36 (m, 4H), 8,24-8,10 (m, 1H), 7,63-7,53 (m, 3H), 4,34-4,17 (m., 1H), 1,17 (dd, J = 4, 400
MHz, 6H). LC-MS: m/z 307,2 (M+H)".

Hop chét 343 -N2-isopropyl-N*-(2-metylpyrimidin-5-yl)-6-phenyl-1,3,5-triazin-2,4-diamin

N NN
T
H H
'H NMR(METANOL-ds) 9,17-9,11 (m, 2H), 8,42-8,35 (m, 2H), 7,55-7,44 (m. 3H),
4,26-4,23 (m, 1H), 2,66 (s, 3H), 1,308-1,292 (d, J = 6,4 Hz, 6H). LC-MS: m/z 322,2 (M+H)*.
Hop chit 376 -N2-(3-(azetidin-1-ylsulfonyl)phenyl)-N*-isopropyl-6-phenyl-1,3,5-triazin-2,4-
diamin
E\N\S/S% @
NTSN
I
@LNAN/ANL
H H
"H NMR(METANOL-d4) 8,99-8,86 (m, 1H), 8,44-8,38 (m, 2H), 7,77-7,75 (m, 1H), 7,60-

7,44 (m. 5H), 4,35-4,32 (m, 1H), 3,82-3,78 (m, 4H), 2,10-2,02 (m, 2H), 1,300-1,284 (d, J = 6,4 Hz,
6H). LC-MS: m/z 425,2 (M+H)".
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Vi du 2. Piéu ché cac hop chit ¢6 cong thiic I, trong d6 vong A 13 pyridin-2-yl hoic pyrimnidin-2-yl
tly y dugc thé. Cac hop chat theo vi du ndy dugc didu ché theo so dd chung 2, néu duéi day.
So d6 2

R1
2
1. Hel RN NH:
2. NaN(CN), NH R3 6
T NJ\N/CN >
NH; H,0 H H 1. CuS0Oy, 5H,0
EtOH/H,O
5 2. HCI, Na,S
4 NaOH/H,O
O\
NH NH R'_, 0 8 S 1
(s ) I 1 T - ()Y B
N~ "N~ "N~ "R MeONa, MeOH N~ N7 >N~ °R8
H H H N N
7 Cong thuc I

Vi du 2, budc 1: Diéu ché 1-phenyl-2-xyanoguanidin (5). Dung dich chira anilin (26,2g, 0,28mol)
trong nude va dung dich HC1 dam dic (132ml/23,5ml) duoc bd sung vao dung dich chira NaN(CN).
(50g, 0,5618mol) trong nudc (430ml) & 80°C. Hon hop nay duoc ting nhiét dd dén 90°C trong thoi
gian 16 gio. Hn hop ndy dugc giam nhiét 6 dén nhiét do trong phong va t6i bing cach bd sung
dung dich natri bicacbonat bo hoa (317ml). Hon hgp ndy dugc loc va banh loc dwoc 1am kho trong

chan khong dé tao ral-phenyl-2-xyanoguanidin & dang rén mau tréng.

o¥:
NJ\N'CN

H H
'"H NMR (DMSO-d4) & 6,95 (s, 2H), 7,02-7,06 (m, 1 H), 7,26-7,32 (m, 4 H), 9,00 (s, 1H).

Quy trinh néu trong vi du 2, budc 1 duge dp dung d tao ra cac chét trung gian ¢6 cong thirc (5) dudi

day bang céach sir dung nguyén liéu ban dAu 4 thich hop.

1-(3-xyanophenyl-2-xyanoguanidin & dang rin mau nau.
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N
Il
NH
/H\N,CN
N H . LC-MS: m/z 1859 (M+H)"

1-metansulfonyl-benzenyl-2-xyanoguanidin & dang rén mau x4m nhat.

\('S?;O

[i:]\ NH
N/H\N,CN

H H | LC-MS:m/z238,8 (M+H)".

1-3-flo-pyridin-2-xyanoguanidin & dang rin mau nhat.

F
= | NH
Na NJJ\N/CN
H H

'"HNMR (DMSO0-d4) & 7,42 (s, 2H), 7,85-8,01 (m, 1 H), 8,24 (s, 1 H), 8,38 (s, 1H).

1-3-clo-pyridin-2-xyanoguanidin & dang rin mau x4m nhat.

Cl
= 1 NH
N& N)]\N,CN
H H

'H NMR (DMSO-d4) & 8,06 (s, 1H), 8,29 (s, 1 H), 8,47 (s, 1H).

1-2-flo-pyridin-2-xyanoguanidin & dang rdn mau nau.

RO
Nx N N,CN
H H

'H NMR (DMSO—d4) 6 7,10-7,20 (m, 1H), 7,95-7,99 (m, 1 H), 8,15 (s, 1H).
1-3,5-diflo-phenyl-2-xyano-guanidin & dang rin mau tring, ma dugc st dung mot cach truc tiép
trong budec tiép theo khong can tinh ché thém.
F
A
F N/U\N’CN
H H _LC-MS: m/z196,8 (M+H)".
Vi du 2, buée 2: Diéu ché 1-phenyl-2-isopropylamin-diguanidin(7). CuSO4.5H20 (3,91g, 0,01563
mol), tiép theo 1a isopropyl amin (5,53g, 0,3975mol) dugc bd sung vao hdn hop gdm
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1-phenyl-2-xyanoguanidin (5,0g, 0,031mol) trong etanol/nuéc (46ml/18,4ml). Hon hop nay dugc
lam ting nhiét 49 dé hdi luu trong thoi gian 16 gid. Hdn hop nay dugc bd sung nudc (137ml) va
dung dich nuéc HCI (15,5ml trong 93mlnuéce) & nhiét d6 ndm trong khoang tir 25°C dén 30°C. Hén
hop thu duge duge khudy & nhiét do trong phong trong thoi gian 30 phut. Tiép d6, NasS (12,4g trong
62ml nuéc) duge bd sung vao va khudy trong thai gian 30 phut nita. CuS khong hoa tan dugc loc
bo. Dich loc dugc giam nhiét d6 dén 10°C va dugc bd sung dung dich nuéec NaOH (7g NaOH trong
50ml nuéc) nhod giot. Hon hop niy duoc chiét bang diclometan (100mlx3). Lép hitu co duoc két

hop, 1am kho bing Na,SO4 va ¢b dé tao ra 1-phenyl-2-isopropylamin-diguanidin & dang rin mau

nau.
~ Cli
%
T X
G

'HNMR (DMSO0-d4) & 1,25 (d, J = 4,8 Hz, 6 H), 4,91-4,97 (m, 1H), 7,17-7,39 (m, SH).

Quy trinh néu trong vi du 2, budc 2 duge 4p dung dé tao ra céc chét trung gian (7) dudi day bang
cach str dung chit trung gian thich hgp 5 va amin thich hop 6.

1-3-xyanophenyl-2-isopropylamin-diguanidin & dang rdn mau nau.
N
I
NH NH
N)LNJLN/L\
H H H . LC-MS: m/z 245 (M+H)*.
1-metansulfonyl-2-isopropyl-diguanidin & dang rén mau nhat.

0]
~ é’;o

NH NH
<j\NJJ\N/U\NJ\

H H H . LC-MS: m/z 298 (M+H)*.
1-3-flo-pyridin-2-xyclobutyl-diguanidin & dang rdn mau do.
F

= NH NH
QL I AT

N
H H H . LC-MS: m/z 251 (M+H)*.
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1-3-clo-pyridin-2-xyclobutyl-diguanidin & dang ran mau do.
Cl
= NH NH
QN)LNJLN/D
H H H . LC-MS: m/z 267 (M+H)*.
1-2-flo-pyridin-2-xyclobutyl-diguanidin & dang rdn mau do.

A

NH NH
n L AL LT
H H H . LC-MS: m/z 250,8 (M+H)".
1-3,5-diflopneyl-2-isopropyl-diguanidin & dang rin mau nau, ma duoc sir dung & budce tiép theo

khong cn tinh ché thém.

H H H . LC-MS: m/z 256 (M+H)".

Vi du 2, bude 3: Diéu ché hop chat 214-N-isopropyl-N'-phenyl-6-pyridin-2-yl-[1,3,5]triazin-2,4-
diamin. NaOMe (0,25g, 4,56mmol) dugc bd sung vao hén hop gdm N-isopropyl-N'-phenyl-6-
-pyridin-2-yl-[1,3,5]triazin-2,4-diamin (0,5g, 2,28mmol) va metyl este cia axit pyridin-2-carboxylic
(0,312g, 2,28mmol) trong metanol (7ml). Hn hop nay dwoc khudy & nhiét do trong phong trong
thoi gian 16 gid. Hén hop ndy dugc rét vao nude va chiét bing etylaxetat (50ml), 1am khd bang
NaySO4, ¢b va tinh ché theo phuong phap chudn dé tao ra N-isopropyl-N'-phenyl-6-pyridi-
n-2-yl-[1,3,5]triazin-2,4-diamin.

A
| N
O
N)\NAN
H H

"H NMR(METANOL-d4)5 8,72-8,73 (d, 1H), 8,47-8,49 (d, 1H), 7,97-8,01 (t, 1H), 7,77-7,79
(d, 2H),7,56-7,59 (t, 1H), 7,31-7,35 (t, 2H), 7,04-7,07 (t, 1H), 4,40-4,45 (m, 1H), 1,30-1,31 (d, 6H).
LC-MS: m/z 307,0 (M+H)*.

Céc hop chit bd sung ¢6 cong thire I dugc néu dudi day duge tao ra theo cach twong tu theo so db 2

bing cach sir dung céc chét trung gian va céc chat phan ting thich hop.
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Hop chét 228 - 6-(4-clopyridin-2-yl)-N2-isopropyl-N*-phenyl-1,3,5-triazin-2,4-diamin

cl A~
N

NZ N
QWS BN

H
'H NMR(METANOL-d4)8 8,63-8,64 (d, 1H), 8,48 (s, 1H), 7,73-7,75 (d, 2H), 7,63 (s, 1H),

7,29-1,31 (t, 2H), 7,05-7,10 (t, 1H), 4,21-4,24 (m, 1H), 1,27-1,29 (d, 6H). LC-MS: m/z 341,0

(M+H)*.

Hop chit 229 - 6-(6-clopyridin-2-yl)-N2-isopropyl-N*-phenyl-1,3,5-triazin-2,4-diamin

\Cl

l N

NZ N
@Lux&ﬂk

"HNMR(METANOL-d4) 8,37-8,39 (d, 1H), 7,91-7,95 (t, 1H), 7,72-7,74 (d, 2H), 7,56-7,58
(d, 1H), 7,29-7,32 (t, 2H), 7,02-7,04 (t, 1H), 4,23-4,29 (m, 1H), 1,27-1,28 (d, 6H). LC-MS: m/z
341,0 (M+H)",
Hop chét 230 - 6-(3-clopyridin-2-yl)-N2-isopropyl-N*-phenyl-1,3,5-triazin-2,4-diamin

Cl
N“SN
|
QL
H H
THNMR(METANOL-d4)3 8,54-8,55 (d, 1H), 8,01-8,03 (d, 1H), 7,70-7,72 (d, 1H), 7,50-7,53
(m, 1H), 7,27-7,31 (t, 2H), 7,04 (s, 1H), 4,32-4,40 (m, 1H), 1,21-1,30 (m, 6H). LC-MS: m/z 340,9

(M+H)".
Hop chéit 231 - 6-(4-(isopropylamino)-6-(phenylamino)-1,3,5-triazin-2-yl)pyridin-2-ol

X
A

~-OH

N

NN
|
QL
H H
"HNMR(METANOL-d4)$ 7,70-7,75 (m, 3H), 7,43-7,47 (d, 1H), 7,28-7,33 (t,2H), 7,02-7,07
(t, 1H), 6,68-6,72 (m, 1H), 4,28-4,39 (m, 1H), 1,33-1,35 (d, 6H). LC-MS: m/z 323,0 (M+H)".
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Hop chit 246 - 3-(4-(isopropylamino)-6-(pyridin-2-yl)-1,3,5-triazin-2-ylamino)benzonitril

DU

'H NMR(METANOL-d4)8 8,71-8,72 (d, 1H), 8,41-8,51 (m, 2H), 7,90-8,00 (m, 2H),
7,44-1,58 (m, 2H), 7,33-7,37 (t, 1H), 4,22-4,27 (m, 1H), 1,27-1,33 (m, 6H). LC-MS: m/z 332,0
(M+H)™.

Hop chit 247 -N2-isopropyl-N*-phenyl-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin

F
N7 N
QLA
'H NMR (DMSO-d6) & 8,64-8,66 (m, 1H), 8,19 (m, 1H), 7,94 (m, 1H), 7,77 (m, 2H),

1,27-1,34 (m, 2H), 7,05 (m, 1H), 4,24-4,49 (m, 1H), 1,30 (d, 6H). LC-MS: m/z 375,0 (M+H)*.
Hop chat 270 -N2-isopropyl-N*-phenyl-6-(4-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin

NZ N
S WS N
'HNMR(METANOL-d4)3 8,99 (d, 1H), 8,76 (m, 1H), 7,89 (m, 1H), 7,79 (m, 2H), 7,29-7,39

(m, 2H), 7,05 (m, 1H), 4,21-4,52 (m, 1H), 1,29-1,33 (m, 6H). LC-MS: m/z 375 (M+H)".
Hop chét 290 - 6-(6-aminopyridin-2-yl)-N2-isopropyl-N*-phenyl-1,3,5-triazin-2,4-diamin

N

NHz

'H NMR(METANOL-d4)3 7,92-8,03 (m, 1H), 7,72-7,83 (m, 1H), 7,69 (m, 2H), 7,29-7,33
(m, 2H), 7,14 (m., 1H), 7,06 (m, 1H), 4,15-4,51 (m, 1H), 1,25 (d, 6H). LC-MS: m/z 322,1 (M+H)".
Hop chit 322 -N2-xyclobutyl-N*-(5-flopyridin-3-yl)-6-(pyridin-2-yl)-1,3,5-triazin-2,4-diamin

-108-



24671

B
F N
=z NN
QNJLN/)\NE
H H

'H NMR (DMSO-ds) & 10,3 (s, 1H), 8,69-8,85 (m, 2H), 8,34-8,59 (m, 2H), 8,17-8,29 (m,
2H), 7,99 (m, 1H), 7,55 (m, 1H), 4,35-4,70 (m, 1H), 2,31 (m, 2H), 2,05 (m, 2H), 1,72 (m, 2H).
LC-MS: m/z 337,9 (M+H)*.

Hop chét 323 - 6-(6-clopyridin-2-yl)-N2-xyclobutyl-N*-(5-flopyridin-3-yl)-1,3,5-triazin-2,4-diamin

\CI

2N

F
Z NN

N A A AT
H

H
'HNMR (DMSO-de) & 10,4 (s, 1H), 8,80 (s, 1H), 8,52-8,62 (m, 1H), 8,27-8,42 (m, 2H), 8,22
(m, 1H), 8,09 (m, 1H), 7,70 (m, 1H), 4,35-4,69 (m, 1H), 2,31 (m, 2H), 2,09 (m, 2H), 1,72 (m, 2H).
LC-MS: m/z 372,2 (M+H)".
Hop chét 325 - 6-(6-clopyridin-2-yl)-N2-xyclobutyl-N*-(6-flopyridin-3-yl)-1,3,5-triazin-2,4-diamin

\CI

N
T o

'"H NMR (DMSO-ds) & 10,22 (s, 1H), 8,59-8,69 (d, 1H), 8,12-8,51 (m, 3H), 8,07 (m, 1H),
7,69 (m., 1H), 7,11-7,24 (m, 1H), 4,32-4,66 (m, 1H), 2,33 (m, 2H), 2,06 (m, 2H), 1,72 (m, 2H).
LC-MS: m/z 371,9 (M+H)".

Hop chat 330 -N2-(5-clopyridin-3-yl)-N*-xyclobutyl-6-(pyridin-2-yl)-1,3,5-triazin-2,4-diamin

X
PA

Cl
Z N“SN

QNJLN/)\ND

'H NMR (DMSO-ds) & 10,33 (s, 1H), 8,83-9,98 (m, 1H), 8,76 (m, 1H), 8,55-8,69 (m, 1H),
8,31-8,52 (m., 1H), 8,18-8,29 (m, 2H), 8,01 (m, 1H), 7,57 (m, 1H), 4,35-4,69 (m, 1H), 2,33 (m, 2H),
2,06 (m, 2H), 1,72 (m, 2H). LC-MS: m/z 354,2 (M+H)".

Hop chét 331 -N2-isopropyl-6-(6-(metylamino)pyridin-2-yl)-N*-phenyl-1,3,5-triazin-2,4-diamin
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H
SNLIN

N

N™ N
QLI
H H
'H NMR(METANOL-ds)3 7,76 (m, 2H), 7,60 (m, 2H), 7,31 (m, 2H), 7,04 (m, 1H),6,64 (m,

1H), 4,19-4,48 (m, 1H), 2,96 (s, 3H), 1,27 (m, 6H). LC-MS: m/z 336,2 (M+H)*.
Hop chit 344 - 6-(6-clopyridin-2-yl)-N2-(6-flopyridin-3-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

\CI

N
RSB SN

THNMR (DMSO-ds) 6 10,21-10,81 (d, 1H), 8,61-8,79 (d, 1H), 8,04-8,51 (m, 4H), 7,69-7,81
(m, 1H), 7,12-7,24 (m, 1H), 4,05-4,32 (m, 1H), 1,22 (d, 6H). LC-MS: m/z 359,9 (M+H)*. 381,9

(M+Na)™.
Hop chit 326 - 6-(6-clopyridin-2-yl)-N?-isopropyl-N*-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-2,4-

diamin

-

|
\S/S% N
QL
N)\N/)\N
H H

TH NMR(METANOL-d4)3 8,99 (s, 1H), 8,46-8,47 (d, 1H), 7,96-7,99 (m, 1H), 7,74-7,77 (m,
1H), 7,55-7,62 (m, 3H), 4,32-4,50 (m, 1H), 3,18 (s, 3H), 1,28-1,32 (d, 6H). LC-MS: m/z 418,9
(M+H)™.
Hop chét 340 - 6-(6-clopyridin-2-yl)-N2-(3,5-diflophenyl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

Cl

THNMR(METANOL-d4)d 8,41-8,45 (t, 1H), 8,00-8,04 (t, 1H), 7,63-7,69 (m, 1H), 6,64-6,69
(t, 1H), 4,22-4,27 (m, 1H), 1,29-1,35 (d, 6H). LC-MS: m/z 377,2 (M+H)*.
Hop chét 358 -N2-isopropyl-N*-(3-(metylsulfonyl)phenyl)-6-(6-(triflometyl)pyridin-2-y1)-1,3,5-

-triazin-2,4-diamin

-110-



24671

'H NMR(METANOL-d)8 8,99 (s, 1H), 8,60-8,72 (m, 1H), 8,19 (¢, 1H), 7,81 (d,
1H),7,77-7,78 (m, 1H), 7,55-7,62 (m, 2H), 4,35 -4,47 (m, 1H), 3,11-3,18 (m, 3H), 1,33 (d, 6H).
LC-MS: m/z 453,2 (M+H)".

Hop chat 359 -N%-isopropyl-6-(6-metylpyridin-2-yl)-N*-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-

-2,4-diamin

N7 SN
I
AL
H H
'H NMR(METANOL-dq)8 8,60-9,03 (m, 1H), 8,31 (m, 1H), 7,70-8,05 (m, 2H), 7,81 (d, 1H),
7,57-7,63 (m, 2H), 7,45-7,47 (m, 1H), 4,39 (m, 1H), 3,12-3,19 (m, 3H), 2,67 (s, 3H), 1,34 (d, 6H).
LC-MS: m/z 399,2 (M+H)".
Hop chit 360 - 6-(6-etynylpyridin-2-yl)-N2-isopropyl-N*-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-
-2,4-diamin
7

X

|

el NN
oA
'H NMR(METANOL-d4)3 8,89 (s, 1H), 8,56 (d, 1H), 8,15-8,19 (m, 1H), 7,71-7,95 (m, 4H),
4,45 (br., TH), 4,03 (s, 1H), 3,18 (s, 3H), 1,39 (d, 6H). LC-MS: m/z 409,2 (M+H)".
Hop chit 361 -N2-isopropyl-6-(6-metoxypyridin-2-yl)-N*-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-

-2,4-diamin

SN

(o} N
\3/50 =
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'"H NMR(METANOL-d4)8 8,55-8,99 (m, 1H), 7,82-8,13 (m, 3H), 7,57-7,64 (m, 2H), 6,98
(d, 1H), 4,37-4,41 (m., 1H), 4,07 (s, 3H), 3,16 (s, 3H), 1,34 (d, 6H). LC-MS: m/z 414,9
(M+H)".,436,9 (M+Na)*.
Hop chét 363 -N2-(6-flopyridin-3-yl)-N*-neopentyl-6-(pyridin-2-yl)-1,3,5-triazin-2,4-diamin

X
N

N~

NTSN

WAL~

'HNMR(METANOL-d4)3 8,82 (d, 1H), 8,47-8,54 (m, 1H), 8,40 (d, 1H), 8,14-8,17 (m, 1H),
7,83-7,88 (m., 1H), 7,45-7,52 (m, 1H), 7,10-7,20 (m, 1H), 6,93-6,99 (m, 1H), 5,40-5,77 (m, 1H),
3,31-3,49 (m, 2H), 1,00 (s, 9H). LC-MS: m/z 354,2 (M+H)*.
Hop chét 364 -N2-isopropyl-6-(6-(metylamino)pyridin-2-y1)-N*-(3-(metylsulfonyl)phenyl)-1,3,5--
triazin-2,4-diamin
§

XN

\S/S% ~N
NN
N/IKN/)\NJ\
H H
'HNMR (CDCI3) & 10,00-10,31 (br., 1H), 8,61-8,82 (m, 1H), 7,53-8,82 (m, 5H), 6,95-7,02
(m, 1H), 4,34 (m., 1H), 3,07 (d, 6H), 1,31-1,37 (m, 6H). LC-MS: m/z 414,2 (M+H)".

Hop chit 365 -NZ-isopropyl-N*-(3-(metylsulfonyl)phenyl)-6-(6-(prop-1-ynyl)pyridin-2-y1)-1,3,5-

-triazin-2,4-diamin

7
\S/Eco) | N
NN
@LNAN/ANJ\
H H
'H NMR(METANOL-d4)8 8,89 (s, 1H), 8,49 (d, 1H), 8,11 (t, 1H), 7,80-7,86 (m, 3H),
7,71-7,75 (m., 1H), 4,45 (m, 1H), 3,19 (s, 3 H), 2,17 (d, 3H), 1,40 (d, 6 H). LC-MS: m/z 423,0
(M+H)*,
Hop chét 366 - 6-(6-(diflometyl)pyridin-2-yl)-N2-isopropyl-N*-(3-(metylsulfonyl)phenyl)-1,3,5-

-triazin-2,4-diamin
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o
'H NMR(METANOL-d4)3 8,88 (s, 1H), 8,78 (m, 1H), 8,35 (s, 1H), 8,10 (m, 1H), 7,82 (t,
2H), 7,71 (t, 1H), 6,70-7,10 (m., 1H), 4,30-4,50 (m, 1H), 3,17 (s, 3 H), 1,39 (d, 6 H). LC-MS: m/z
434,9 (M-+H)".
Hop chét 395 - 6-(6-(1,1-difloetyl)pyridin-2-yl)-N2-isopropyl-N¢-(3-(metylsulfonyl)phenyl)-1,3,5--

triazin-2,4-diamin
F

NOF

N0
SR

SE st
'"H NMR(METANOL-d4)5 8,98 (s, 1H), 8,57 (d, 1H), 8,09 (t, 1H), 7,85 (d, 1H), 7,80 (m,

1H), 7,55-7,62 (m, 1H), 4,36-4,39 (m, 1H), 3,14-3,17 (m, 3H), 2,11 (t, 3H), 1,32 (d, 6H). LC-MS:

m/z 449,3 (M+H)*. 471,3 (M+Na)*.

Hop chéit 397 - 6-(6-xyclopropylpyridin-2-y1)-N2-isopropyl-N*-(3-(metylsulfonyl)phenyl)-1,3,5-

-triazin-2,4-diamin

A
N

=
o Y
o A A
| H H

'H NMR(METANOL-dq)5 8,97 (s, 1H), 8,21-8,2 (d, 1H), 7,76-7,80 (t, 2H), 7,55-7,61 (m,
2H), 7,25-7,27 (d, 1H), 4,35-4,38 (m, 1H), 3,13 (s, 3H), 2,23-2,28 (m, 1H), 1,31-1,32 (d, 6H),
1,02-1,12 (m, 4H). LC-MS: m/z 425,3 (M+H)*.

Hop chét 398 - 6-(6-aminopyridin-2-y1)-N2-(3,5-diflophenyl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

NH2

X
(I\N(
F

N“N

|
F/@ﬁ)\,()\”)\
'H NMR(METANOL-d4)8 7,66-7,70 (t, 1H), 7,56-7,60 (t, 1H), 7,49-7,51 (d, 2H), 6,70-6,73 (d, 1H),
6,53-6,57 (t, 1H), 4,21-4,24 (m, 1H), 1,18-1,31 (m, 6H). LC-MS: m/z 358,3 (M+H)".
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Vi du 3. Diéu ché cac hop chét c6 cong thirc I bd sung, trong d6 vong A 1a pyridin-2-yl dugc thé.

Céc hop chét theo vi du ndy duoc didu ché theo so dd chung 3, néu dudi day.

Sodd3
A
O O \/R
RA RA N
A HCl A HZN/U\NJ\NHZ | _N
| 1, (tam 85 | 11 H PCls, POCl,
~ > ~ T —_—
MeOH HN™ SN 80°C-110°C
07 oH 0" NaOEt, EtOH

9 10

(@)
R ,R! | % |
| /\j R\|/NH2 _N _N
~N NH; , \
——

_ N“SN R’
NN C|)|\ /)\ R2

| N7 N7 ORS
H
Cl/‘\N/)\CI 12 H
Cong thuc I

Vi dy 3, buéc 1: Didu ché metyl este ciia axit 6-clo-pyridin-2-carboxylic (10). Dung dich HCI dam
dic (6ml) dwoc bd sung vao dung dich chura axit 6-clo-pyridin-2-carboxylic (48g, 0,3 1mol) trong
metanol (770ml). Hon hop nay dugc khudy & 80°C trong thoi gian 48 gid, sau d6 duoc cb dé loai bo
chat bay hoi. San phdm thd duoc pha lodng bing etylaxetat va rira bin g dung dich NaHCOj3 bdo hoa.
Lép hitu co duge lam kho bing NaxSOs khan va ¢ dé tao ra metyl este cua axit 6-clo-pyridin-2-
carboxylic & dang rin mau tréng.

Cl

X
N

0707 LC-MS: m/z 172,0 (M+H)".

Quy trinh néu trong vi du 3, budc 1 dugc 4p dung d tao ra cac chét trung gian (10) dudi day bing
cach sir dung nguyén lidu ban diu 9 thich hop.

Metyl este cua axit 6-triflometyl-pyridin-2-carboxylic.
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0707 LC-MS: m/z 206 (M+H)".

Vi du 3, bude 2: Diéu ché 6-(6-clopyridin-2-yl)-1,3,5-triazin-2,4-dion. Metyl 6-clopicolinat (32g,
0,16mol) va biuret (5,3g, 0,052mol) dugc bd sung vao dung dich chira Na (32g, 0,16mol) trong
etanol (500ml). H6n hop ndy duoc 1am ting nhiét d6 dé hdi luu trong thoi gian 1 gid. Sau d6, dugce
cd dé tao ra cin ma duoc rét vao nudc va dugc bd sung dung dich NaHCOj3 b3o hoa vao dé didu
chinh d6 pH dén 7, chat rin két tia dwoc gom bing cach loc va 1am khé dé tao ra 6-(6-clopyridin--
2-yl)-1,3,5-triazin-2,4-dion & dang rin mau tréng.

Cl

AN
N

HN™ SN

0] N @]
H . LC-MS: m/z 225 (M+H)*.

Quy trinh néu trong vi du 3, budc 2 dugc 4p dung dé tao ra cac chét trung gian (11) dudi day bit diu
v6i chét trung gian 10 thich hop.
6-(6-triflometyl-pyridin-2-y1)-1H-1,3,5-triazin-2,4-dion & dang rén mau hoi tring.

TF

(T F
_N

HN™ SN
}\N/&O

O
H . LC-MS: m/z 259 (M+H)*.
6-pyridin-2-yl-1H-1,3,5-triazin-2,4-dion.

X
_-N

HN™ >N
O)\H/go
I'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).
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Vi du 3, budc 3: Diéu ché 2,4-diclo-6-(6-clopyridin-2-yl)-1,3,5-triazin

PCls (23g, 0,1mol) dugc bd sung vao dung dich chira 6-(pyridin-2-yl)-1,3,5-triazin-2,4(1H,3H)-dion
(3,0g,013mol) trong POCI3 (48ml). H3n hop nay dugc khudy & 100°C trong thoi gian 2 gid, sau d6
duoc cb dé loai bo chat bay hoi. Cin dugc pha lodng bing etyl axetat va rira bing dung dich NaHCO3
bdo hoa. Lép hitu co dugc lam khd bing NaySOs khan va c¢6 dé tao ra 2,4-
diclo-6-(6-clopyridin-2-yl)-1,3,5-triazin & dang rin mau nau.

Cl

X
N

o
AN

Quy trinh néu trong vi du3, budc 3 cling vé6i chét trung gian bt dau 11 thich hop dugc ép dung dé

Cl. LC-MS: m/z 260,9 (M+H)*.

tao ra cac chit trung gian (12) dudi day.

2, 4-diclo-6-(6-triflometyl-pyridin-2-yl)-1,3,5-triazin & dang rén mau vang nhat.

CI” 'N° Cl  LC-MS: m/z294,9 (M+H)".
2,4-diclo-6-pyridin-2-yl-[1,3,5]triazin (1,0g, 80%) & dang rin mau nau.

AN
N

o
CI)\N/)\

Vi du 3, bude 4: Diéu ché 4-clo-6-(6-clopyridin-2-yl)-N-isopropyl-1, 3, 5-triazin-2-amin. Isopropyl

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

amin(0,45g, 0,0077mol) dugc bd sung vao dung dich chira 2,4-diclo-6-(pyridin-2-yl)-1,3,5-triazin
(2,0g, 0,0077mol) trong THF khan (20ml). H3n hop nay dugc khudy & nhiét do trong phong trong
thoi gian 1 gio. H8n hop nay dugc lam ngimg bang nude va chiét bang etyl axetat. Lép hitu co dugc
lam kho bang Na;SO4 khan va cb dé tao ra 4-clo-6-(6-clopyridin-2-yl)-N-isopropyl-1,3,5-triazin-2-

-amin ma dugc sir dung truc tiép cho bude tiép theo.
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H .LC-MS: m/z 221,1 (M+H)*.
Quy trinh néu & budc 4 sir dung chit trung gian 12 thich hop va amin 6 dugc 4p dung dé tao ra cac
chét trung gian dudi day (13).
4-clo-6-(6-triflometyl-pyridin-2-yl)-1, 3, 5 triazin-2-y]-isopropyl-amin.

T F

| F
_N

NN
CV)LN¢kN/L\
H . LC-MS: m/z318,1 (M+H)".
(4-clo-6-pyridin-2-yl-[1,3,5]triazin-2-yl)-isopropyl-amin.

X
N

L
o NN
H . LC-MS: m/z 249,9 (M+H)*.
4-clo-6-(6-clopyridin-2-yl)-N-(oxetan-3-yl)-1,3,5-triazin-2-amin, ma dwoc st dung truc tiép cho
bude tiép theo.
N Cl
A\

N™ SN
(0]
|
A AT
H . LC-MS: m/z 298,2 (M+H)*.
4-clo-6-(6-triflometyl-pyridin-2-yl)-1,3,5 triazin-2-y]-oxetan-3-yl-amin, ma dugc sir dung truc tiép

cho budc tiép theo.
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NN o
Cl)l\N/)\N/C/
H . LC-MS: m/z 332,1 (M+H)".
4-clo-N-((tetrahydrofuran-2-yl)-metyl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-amin ma
duoc sir dung truc tiép cho buéc tiép theo.

F

[T F
N

N"SN
l ~
CI)\N/I\”/\LO>
. LC-MS: 360,1 (M+H)".

[4-clo-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-yl]-(3-oxa-bixyclo[3,1,0 Jhex-6-yl)-amin, ma

duoc sir dung truc tiép cho budc tiép theo.

H
NN “, (6]
| &
Cl)\N/)\N“' 3

H H [ LC-MS:m/z358,1 (M+H)*.

1-[4-clo-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-2-metyl-propan-2-ol.

NN
|
CI/kN&l\N/w(OH
H . LC-MS: 348,0 (M+H)".

Vi du 3, buéc 5: Pidu ché 6-(6-clo-pyridin-2-yl)-N-oxetan-3-yl-N'-(2-triflometyl-pyridin-4-yl)-
-[1,3,5]triazin-2,4-diamin-Hop ch4t 356. 2-triflometyl-pyridin-4-ylamin(0,13 g, 0,78mmol),
t-BuONa (0,15g, 1,56mmol) va Pd(dppf)Cl2 (0,057g, 0,078mmol) duoc bd sung vao dung dich chira
4-clo-6-(6-clopyridin-2-yl)-N-(oxetan-3-yl)-1,3,5-triazin-2-amin (0,23g, 0,78mmol) trong dioxan
khan (3ml). Hn hop nay dugc khudy & 80°C trong mdi trudng khi N» trong thoi gian 1 gio. Hén
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hop ndy dugc 1am nglmg bang nude va chiét bing etylaxetat. Lé6p hitu co duge 1am kho bang Na;SO4
khan, c¢b va tinh ché theo phuong phép chuén dé tao ra 6-(6-clo-pyridin-2-yl)-N-oxetan-3-yl-N'-(2-
-triflometyl-pyridin-4-yl)-[1,3,5]triazin-2,4-diamin.

\CI

F l

FLF 9/
”5 LA
A AL,

'"H NMR(METANOL-ds): & 8,5 (m, 2H), 8,4 (m, 1H), 8,3-8,1 (m, 0,5H), 7,96 (m, 1H), 7,85 (m,
0,6H), 7,6 (m, 1H), 5,1-5,5 (m, 1H), 5,0 (m, 2H), 4,7(m, 2H). LC-MS: m/z 424,2 (M+H)".

Céc hop chét bd sung c6 cong thirc I duge néu dudi ddy dugc tao ra theo cach twong tu theo so db 3
bang cach sir dung céc chét trung gian va cac chat phan Ung thich hop.

Hop chét 334 - NZ-isopropyl-6-phenyl-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin

F

F_F

NZ NN

X I N)l\Nél\NJ\
H H

'H NMR(METANOL-dq):  8,65-8,75 (m, 2H), 8,5 (m, 2H), 8,15-8,3 (m, 0,5H), 8,0 (m, 1H), 7,82
(m, 0,6H), 4,2-4,6 (m, 1H), 1,3 (d, J = 6,4 Hz, 6H). LC-MS: m/z 375,0 (M+H)".

Hop chét 335 - N2-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-N*-(2-(triflometyl)pyridin-4-y1)-1,3,5--
triazin-2,4-diamin

F

FLF gk
NESLN'\NJ\
A,

'H NMR(METANOL-dq): § 8,6 (m, 2H), 8,5 (m, 1H), 8,1-8,2 (m, 1H), 7,78 (m, 0,7H), 4,24-4 27
(m, 1H), 1,3 (d, J = 6,8 Hz, 6H). LC-MS: m/z 444,3 (M+H)".
Hop chét 336 - N2-(oxetan-3-yl)-6-(pyridin-2-yl)-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-

/

diamin

A
FLF ZN
”’5 LA
A AL
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'"H NMR(METANOL-ds): 8 8,7 (m, 1H), 8,46-8,52 (m, 3H), 7,89-8,23 (m, 2H), 7,6 (m, 1H),
5,15-5,55 (m, 1H), 5,0 (m, 2H), 4,7 (m, 2H). LC-MS: m/z 390,2 (M+H)",

Hop chat 337 - N2-(isoxazol-4-yl)-N*-(oxetan-3-yl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-
-2,4-diamin

F
F

A F
N

o) )
2
H H
'H NMR(METANOL-d4): § 9,35-9,05 (m, 1H), 8,6-8,7 (m, 2H), 8,2 (m, 1H), 8,0 (m, 1H), 5,2-5,4

(m, 1H), 5,0 (m, 2H), 4,7-4,8 (d, J = 6,4 Hz, 6H). LC-MS: m/z 343,2 (M+H)".
Hop chit 345 - N2-xyclobutyl-N*-(6-flopyridin-3-yl)-6-(pyridin-2-yl)-1,3,5-triazin-2,4-diamin

A
N

LA, O
'H NMR (DMSO-d¢) 8 10,11 (br.s., 1H), 8,75-8,69 (m, 2H), 8,38-8,32 (m, 2H), 8,26-8,06 (m, 1H),
7,98-7,94 (m, 1H), 7,56-7,52 (m, 1H), 7,19-7,11 (m, 1H), 4,65-4,39 (m, 1H), 2,31-2,27 (m, 2H),
2,09-2,02(m, 2H), 1,70-1,67 (m, 2H). LC-MS: m/z 338,2 (M+H)".

Hop chét 363 - N2-(6-flopyridin-3-yl)-N*-neopentyl-6-(pyridin-2-yl)-1,3,5-triazin-2,4-diamin

7

N
AL IR N

'H NMR (CDCls) 68,82 (s., 1H), 8,53-8,41 (m, 1H), 8,41-8,39 (m, 1H), 8,17-8,09 (m, 1H),

7,88-7,83 (m, 1H), 7,49-7,42 (m, 1H), 7,25-7,15 (m, 1H), 6,99-6,92 (m, 1H), 5,76-4,90 (m, 1H),

3,48-3,31(m, 2H), 1,01 (s, 9H). LC-MS: m/z 354,2 (M+H)".
Hop chét 353 - 6-(6-clopyridin-2-yl)-N2-isopropyl-N-(pyrimidin-5-yl)-1,3,5-triazin-2,4-diamin

F

X

§!
B S U
N HJ\NAH
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'"H NMR(METANOL-d4): § 9,37 (m, 1H), 8,8 (m, 1H), 8,4 (m, 1H), 7,97 (m, 1H), 7,6 (m, 1H),
4,2-4,5 (m, 2H), 1,3 (m, 2H). LC-MS: m/z 390,2 (M+H)*.
Hop chét 354 - 6-(6-clopyridin-2-yl)-N2-(2-clopyridin-4-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

\CI

N

Cl
DL
"H NMR(METANOL-d4): & 8,41-8,44 (m, 1H), 8,17-8,22 (m, 2H), 7,96-8,0 (m, 1H), 7,62-7,66 (m,
2H), 4,2-4,6 (m, 1H), 1,35 (d, J = 6,8 Hz, 6H). LC-MS: m/z 376,2 (M+H)".
Hop chét 355 - 4-(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino)picolinonitril

\Cl

i _N
L
'HNMR(METANOL-d4): 8 8,55-8,7 (m, 3H), 8,0 (m, 2H), 7,65 (m, 1H), 4,6-4,25 (m, 1H), 1,35 (d,
J= 6,4 Hz, 6H). LC-MS: m/z 367,2 (M+H)".
Hop chét 357 - N2-(oxetan-3-yl)-N*-(thiazol-5-y1)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-

diamin

N N
O A A LT

'"H NMR(METANOL-d4):  9,19-8,79 (m, 2 H), 8,50-8,40 (m, 1H), 8,25-8,19 (m, 1H), 7,93-7,81
(m, 1H), 5,21-5,06 (m, 1H), 5,02-4,90 (m, 1H), 4,44-4,38 (m, 1H), 3,83-3,72 (m, 2H). LC-MS: m/z
396,1 (M+H)*.

Hop chit 367 - 1-(4-(6-clopyridin-2-yl)-6-(5-(triflometyl)pyridin-3-ylamino)-1,3,5-triazin-2-yl-

amino)-2-metylpropan-2-ol

I\ ]
FF N
Z [ N7 SN
N /“\ /)\
N N N
H H/W(OH
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'H NMR(METANOL-ds) & 8,98 (s, 1H), 8,94 (s, 1H), 8,49 (s, 1H), 8,41-8,39 (m, 1H), 7,98-7,94
(s, IH), 7,62-7,60 (m., 1H), 3,53 (s, 2H), 1,26 (s., 6H). LC-MS: m/z 440,2 (M+H)

Hop chit 368 - 1-(4-(6-clopyridin-2-yl)-6-(2-flopyridin-4-ylamino)-1,3,5-triazin-2-ylamino)-2-
-metylpropan-2-ol

\CI

N

F

NZ NTSN

~ N o

"H NMR(METANOL-ds) & 8,37-8,33 (m, 1H), 7,94-7,90 (m, 2H), 7,68 (s, 1H), 7,54-7,42 (m, 2H),
3,46 (s, 2H), 1,19 (s., 6H). LC-MS: m/z 390,2 (M+H)
Hop chét 377 - N2-(2-flopyridin-4-yl)-N*-(oxetan-3-yl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazi-
n-2,4-diamin

F
F

N F
L
F
NZ NTSN o
QLN)LN/)\NL
H H

'H NMR(METANOL-dy): 8 8,67 (m, 1H), 8,2 (m, 1H), 7,8-8,05 (m, 3H), 7,5 (m, 1H), 5,15-5,4 (m,
1H), 5,0 (m, 2H), 4,75(m, 2H). LC-MS: m/z 408 (M+H)*.

Hop chét 378 - N2-(oxetan-3-yl)-6-(6-(triﬂometyl)pyridin-2-yl)-N4-(2-(triﬂometyl)pyridin-4-yl)-

-1,3,5-triazin-2,4-diamin

F |

“5 LA
A AL

'H NMR(METANOL-d4): & 8,7 (m, 1H), 8,6-8,35 (m, 2H), 8,1-8,3 (m, 1,4H), 7,85-8,0 (m, 1,7H),
5,4-5,15 (m, 1H), 5,02 (m, 2H), 4,75(m, 2H). LC-MS: m/z 458,2 (M+H)".

Hop chit 379 - N2-(oxetan-3-yl)-6-(6-(triflometyl)pyridin-2-yl)-N*-(5-(triflometyl)pyridin-3-y1)-
-1,3,5-triazin-2,4-diamin

F
F

A F
F I

FLF gﬁ

Z | NTSN o

I A A AT
H H
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'H NMR (DMSO-dg): & 10,2-10,8 (m, 1H), 9,0-9,4 (m, 2H), 8,5-8,9 (m, 3H), 8,3 (m, 1H), 8,1 (m,
1H), 5,0-5,2 (m, 1H), 4,7(m, 2H), 4,6(m, 2H). LC-MS: m/z 458,2 (M+H)*.

Hop chat 380 - N2-(6-flopyridin-3-yl)-N*-(oxetan-3-yl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazi-
n-2,4-diamin

F
F

Y
N
F/I NN o
S S P S
NTNTN

'"H NMR(METANOL-d4): & 8,5-8,7 (m, 2H), 8,3-8,55 (m, 2H), 8,2 (m, 1H), 7,97 (m, 1H), 7,0-7,15
(m, 1H), 5,1-5,4 (m, 1H), 5,0(m, 2H), 4,7(m, 2H). LC-MS: m/z 407 (M+H)".
Hop chét 381 - N2-(5-flopyridin-3-yl)-N*-(oxetan-3-yl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazi-

n-2,4-diamin

DL
H H

'H NMR(METANOL-d,): & 8,6-8,7 (m, 3H), 8,1-8,22 (m, 2H), 7,95 (m, 1H), 5,1-5,4 (m, 1H), 5,0

(m, 2H), 4,72 (m, 2H). LC-MS: m/z 407 (M+H)".

Hop chét 382 - 5-(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5 -triazin-2-ylamino)nicotinonitril

\CI

N
I 2N

Z | N™SN
n AL A
H H

"H NMR(METANOL-d4)3 9,12 (s, 1H), 8,95-8,77 (m, 2H), 8,71-8,67 (m, 1H), 8,56-8,51 (m, 1H),
8,19-8,15 (m, 1H), 7,88-7,86 (m, 1H), 4,60-4,29 (m, 1H), 1,40 (d, J = 6,4 Hz, 6H) LC-MS: m/z
367,2 (M+H)".

Hop chét 383 - 6-(6-clopyridin-2-yl)-N2-(5-flopyridin-3-yl)-N4-isopropyl-1,3,5-triazin-2,4-diamin
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'H NMR(METANOL-d4)$ 8,88 (s, 1H), 8,52 -8,49 (m, 2H), 8,32-8,30 (m, 1H), 8,20-8,16 (m, 1H),
7,89-7,87 (m, 1H), 4,35-4,31 (m, 1H), 1,40 (d, J = 6,4 Hz, 6H). LC-MS: m/z 360,1 (M+H)".
Hop chét 384 - 6-(6-clopyridin-2-yl)-N2-(2-flopyridin-4-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

Cl

X
| o
F
NZ NN
|
@\N)\N/)\NJ\
H H

'H NMR(METANOL-d4)3 8,45-8,41 (m, 1H), 8,02-7,96 (m, 2H), 7,79 (s, 1H), 7,63-7,61 (m, 1H),
7,54-7,49 (m, 1H), 4,47-4,24 (m, 1H), 1,32 (d, J = 6,4 Hz, 6H). LC-MS: m/z 360, 1 (M+H)*.

Hop chit 385 - 1-(4-(6-flopyridin-3-ylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-yl-

amino)-2-metylpropan-2-ol

(;(CF;
N
T

D L
'H NMR(METANOL-ds) & 8,63-8,75 (m, 2 H), 8,42-8,56 (m, 1 H), 8,26-8,30 (q, J = 8, 1 H),
8,04-8,06 (d, J = 7,2 Hz, 1 H), 7,16-7,19 (m, 1 H), 3,60-3,68 (d, J = 32,4 Hz, 2 H), 1,35 (s., 6 H).
LC-MS: m/z 424,2 (M+H)*.
Hop chét 386 - NZ2-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-N*-(5-(triflometyl)pyridin-3-y1)-1,3,5--
triazin-2,4-diamin
Z | CF3

N
CF3 N

Nx N)I\N/)\N/k
H H

'H NMR(METANOL-ds) 8 9,04-8,96 (m, 2 H), 8,68-8,64 (m, 1 H), 8,49-8,47 (m,1 H), 8,20-8,16
(m,1H), 7,96-7,94 (d, ] = 8,0 Hz, 1 H),4,60-4,20 (m, 1 H), 1,31 (d, J = 6,4 Hz, 6 H). LC-MS: m/z
4442 (M+H)*.

Hop chit 388 - 1-(4-(6-clopyridin-2-yl)-6-(6-flopyridin-3-ylamino)-1,3,5-triazin-2-ylamino)-2-

-metylpropan-2-ol
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Cl

[
/N
F/l NN
Na /t?k
N~ N7 N
H H%H

'"H NMR(METANOL-d4) 8 8,58 (s, 1H), 8,42-8,31 (m, 2H), 8,00-7,98 (m, 1H), 7,63-7,61 (m, 1H),
7,09-7,08 (m, 1H), 3,52 (s., 2H), 1,27 (s., 6H). LC-MS: m/z 390,2 (M+H)

Hop chit 389 - 1-(4-(6-clopyridin-2-yl)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl-
amino)propan-2-ol

\CI

F | N
o4

'"H NMR(METANOL-dy) 4 8,46-7,92 (m, 3H), 7,91-7,52 (m, 3H), 3,98-3,88 (m, 1H), 3,52-3,33 (m,
2H), 1,16 (t, J= 8,0 Hz, 6H). LC-MS: m/z 426,2 (M+H).

Hop chit 390 - 1-(4-(6-clopyridin-2-yl)-6-(5-flopyridin-3-ylamino)-1,3,5-triazin-2-ylamino)-2-
-metylpropan-2-ol

SN Cl
&
F
SBe!
I
'H NMR(METANOL-ds) 88,72 (s, 1H), 8,63-8,43 (m, 2H), 8,16-8,16 (m, 1H), 8,03-7,99 (m, 1H),
7,65-7,64 (m, 1H), 3,57 (s, 2H), 1,30 (s, 6H). LC-MS: m/z 390,2 (M-+H).

Hop chat 391 - 1-(4-(6-clopyridin-2-yl)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl-

amino)-2-metylpropan-2-ol

Cl

AN
F |
FLF N

QL
N N Ton

"H NMR(METANOL-d4) & 8,62-8,17 (m, 3H), 8,00-7,95 (m, 1H), 7,84-7,83 (m, 1H), 7,63-7,61 (m,

1H), 3,56 (s, 2H), 1,28 (s, 6H). LC-MS: m/z 440,3 (M+H).

Hop chét 393 - 6-(6-clopyridin-2-yl)-N2-(2-flopyridin-4-yl)-N*-(oxetan-3-yl)-1,3,5-triazin-2,4-

diamin
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Cl

S
F 9
NZ N"SN
| . 0
QNJ\NJ\NL
H H
'H NMR (DMSO-ds): & 10,6-10,8 (m, 2H), 8,8-9,2 (m, 1H), 8,3-8,5 (m, 1H), 7,9-8,2 (m, 2,4H),

7,6-7,8 (m, 2,5H), 5,0-5,2 (m, 1H), 4,75(m, 2H), 4,6(m, 2H). LC-MS: m/z 373 (M+H)".
Hop chat 394 - 6-(6-clopyridin-2-y1)-N2-isopropyl-N*-(5-(triflometyl)pyridin-3-yl)-1,3,5-triazin-

-2,4-diamin
N Cl
F |
FLF N

= | NTSN
N N)‘\NJ\NJ\
H H

'H NMR(METANOL-d4)8 9,15-8,70 (s, 2H), 8,49 (s, 1H), 8,43-8,38 (m, 1H), 7,98-7,93 (m, 1H),
7,60-7,58 (m, 1H), 4,50-4,18 (m, 1H), 1,30 (d, J = 8 Hz, 6H). LC-MS: m/z 410,2 (M+H)*.

Hop chét 396 - 6-(6-clopyridin-2-yl)-N2-isopropyl-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-
-2,4-diamin

\Cl

F | N
P

FLF

NZ N”SN

A

'"H NMR(METANOL-d4)3 8,86-8,67 (br.s, 1H), 8,48-8,42 (m, 2H), 8,23-7,61 (m, 3H), 4,53-4,13
(m, 1H), 1,32 (s, 6H). LC-MS: m/z 410,2 (M+H)*.
Hop chat 399 - 6-(6-clopyridin-2-yl)-N2-(5-flopyridin-3-yl)-N*-isobutyl-1,3,5-triazin-2,4-diamin

(\rCI
| N
F 2
N ”)\N/)\H/Y
"H NMR(METANOL-d4)8 8,67-8,41 (m, 3H), 8,13-8,10 (m, 1H), 8,00-7,97 (m, 1H), 7,96-7,62 (m,

1H), 3,42-3,31 (m., 2H), 2,04-2,01 (m., 1H), 1,00 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 374,2
(M+H)*.
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Hop chdt 400 -  N2-(3-(azetidin-1-ylsulfonyl)phenyl)-6-(6-clopyridin-2-yl)-N*-iso-
propyl-1,3,5-triazin-2,4-diamin

S Cl

Do q

NN

|

@NA\NA\HJ\

"H NMR(METANOL-d4)3 8,93 (s, 1H), 8,47-8,45 (m, 1H), 7,98 (m, 1H), 7,63-7,61 (m, 1H), 7,56
(m, 2H), 7,50-7,48 (m, 1H), 4,35 (m, 1H), 3,82-3,78 (m., 4H),2,1-2,06 (m., 2H), 1,32-1,30 (d, J =8
Hz, 6H). LC-MS: m/z 459,9 (M+H)".
Hop chét 401 - 5-(4-(isopropylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-

-2-ylamino)nicotinonitril

N
i J\
N N)\NA\N
H H

'H NMR(METANOL-d) 5:8,96-8,84 (m, 2 H), 8,59-8,54 (m, 1 H), 8,42-8,397 (m,1 H),
8,11-8,07(m ,1 H), 7,87-7,85 (d, J = 8,0 Hz, 1 H),4,47-4,12 (m, 1 H), 1,21 (d, J = 6,8 Hz, 6 H).
LC-MS: m/z 401,2 (M+H)".

Hop chit 402 - N2-(2-flopyridin-4-yl)-N*-((tetrahydrofuran-2-yl)metyl)-6-(6-(triflom-
etyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin

F

F
/l F
F NN
NZ

N“N
A ”)LN/)\H/\EQ)
"H NMR(METANOL-ds) 8: 8,69 (t, J = 7,4 Hz, 1 H), 8,22 (t, J = 8,0 Hz, 1 H), 8,04-7,98 (m,2 H),
7,84 (s, 1 H), 7,53 (dd, J = 10,8 Hz, 5,2 Hz, 1H), 4,23-4,19 (m, 1 H), 3,99-3,96 (m, 1 H), 3,83-3,78
(m, 1 H), 3,70-3,63 (m, 2 H), 2,12-2,08 (m, 1H), 2,04-1,95 (m, 2H), 1,79-1,72 (m, 1H). LC-MS: m/z
436,2 (M+H)" .
Hop chét 403 - 4-(4-((tetrahydrofuran-2-yl)metylamino)-6-(6-(triflometyl)pyridin-

-2-yl)-1,3,5-triazin-2-ylamino)picolinonitril
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F
F

Z | F

It x-N
NKJEL )
A s

"HNMR(METANOL-ds) 8: 8,68 (t,J=7,2 Hz, 1 H), 8,59 (d,J = 16,8 Hz, 1 H), 8,46 (dd, J = 14,0
Hz, 5,8 Hz, 2 H), 8,21 (t, ] = 7,8 Hz, 1H), 7,99-7,95 (m, 2H), 4,23-4,20 (m, 1 H), 3,99-3,93 (m, 1
H), 3,84-3,78 (m, 1 H), 3,69-3,62 (m, 2 H), 2,13-2,09 (m, 1H), 2,05-1,98 (m, 2H), 1,79-1,73 (m,
1H). LC-MS: m/z 443,3 (M+H)*.

Hop chit 404 - 4-(4-(isopropylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-

-ylamino)picolinonitril

'H NMR(METANOL-d4) 8: 8,72-8,65 (m, 1H), 8,59 (s, 1 H), 8,48 (dd, J = 10,4 Hz, 6,0 Hz, 1 H),
8,22 (t,J=7,8 Hz, 1 H), 7,99-7,94 (m, 2 H),4,49-4,25 (m, 1 H), 1,31 (d, ] =7,6 Hz, 6 H). LC-MS:
m/z 401,2 (M+H)™.

Hop chét 405 - 5-(4-(2-hydroxy-2-metylpropylamino)-6-(6-(triflometyl)pyridin-2-

-yD)-1,3 5-triazin-2-ylamino)nicotinonitril

L&

'H NMR(METANOL-d4) § 9,03-9,12 (m, 1 H), 8,70-8,78 (m, 3 H), 8,37-8,45 (m, 1 H), 8,18-8,25
(d, J=7,2Hz, 1 H), 3,62 (s, 2 H), 1,35 (s, 6 H). LC-MS: m/z 431,1 (M+H)*.

Hop chét c¢6 cong thirc 406 - 2-metyl-1-(4-(6-(triflometyl)pyridin-2-yl)-6-(5-(triflometyl)pyridin-
-3-ylamino)-1,3,5-triazin-2-ylamino)propan-2-ol

Q/EN(k
X

N N
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'H NMR(METANOL-ds) & 9,00-9,18 (m, 2 H), 8,69-8,71 (m, 1 H), 8,51-8,54 (m, 1 H), 8,20-8,22
(m, 1 H), 7,98-8,00 (m, 1 H), 3,57-3,65 (d, J = 30,8 Hz, 2 H), 1,30 (s, 6 H). LC-MS: m/z 474,2
(M+H)*.

Hop chét c6 cong thirc 407 - 1-(4-(5-flopyridin-3-ylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-
-triazin-2-ylamino)-2-metylpropan-2-ol

F
F

/l F
N
NTSN

J\ Ay Ko
'H NMR(METANOL-d4) & 8,92 (s, 1 H), 8,81-8,83 (m, 1 H),8,53-8,58 (m, 3 H), 8,26-8,28 (m, 1
H), 3,64 (s, 2 H), 1,35 (s, 6 H). LC-MS: m/z 424,2 (M+H)™.
Hop chit ¢6 cong thic 408 - 4-(4-(isobutylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-

-ylamino)picolinonitril
31 A

TH NMR (DMSO-d4) 8 10,7 (s, 1 H), 8,52-8,70 (m, 4 H), 8,30-8,34 (m, 1H), 8,11-8,13 (m, 1 H),
7,93-8,05 (m, 1 H), 3,21-3,24 (q, ] = 6,4 Hz, 2 H), 1,95-2,00 (m, 1 H), 0,96-0,98 (g, J = 3,6 Hz, 6H).
LC-MS: m/z 415,3 (M+H)*.

Hop chét ¢6 cong thirc 409 - 2-metyl-1-(4-(6-(triflometyl)pyridin-2-yl)-6-(2-(triflometyl)pyridin-

-4-ylamino)-1,3,5-triazin-2-ylamino)propan-2-ol

“5 i
A N)\N/)\N/Y
H H OH

"H NMR(METANOL-ds) & 8,62-8,68 (m, 2 H), 847-8,50 (m, 1 H), 8,18-8,21 (m, 1 H), 7,96-7,98
(m, 1 H), 7,82-7,84 (m, 1 H), 3,56-3,63 (d, ] =28 Hz, 2 H), 1,30 (s, 6 H). LC-MS: m/z 474,3 (M+H)".
Hop chit ¢6 cong thirc 410 - 6-(6-clopyridin-2-yl)-N2-(6-flopyridin-3-yl)-N*-(oxetan-3-yl)-1,3,5-

-triazin-2,4-diamin

-129-



24671

<8
T

O L
N N/kN/)\N
H H

"H NMR(METANOL-d4)8 8,50-8,31 (m, 3H), 7,89-7,86 (m, 1H), 7,53-7,51 (m, 1H), 7,02-7,00 (m,
1H), 5,02-4,90 (m., 1H), 4,88-4,84 (m., 2H), 4,61-4,59 (m, 2H)
LC-MS: m/z 374,2 (M+H)*.

Hop chét c6 cong thiic 411 - N2-(3-oxabixyclo[3.1.0]Thexan-6-yl)-N*-(5-flopyridin-3-yl)-6-(6-(trif-
lometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin
2 CFs

N
S WS

'H NMR (DMSO-dg) & 10,04-10,06 (m, 1H), 8,69-8,91 (m, 1H), 8,47-8,58 (m, 2H), 8,32 (t, J = 8,0
Hz, 1H), 8,19-8,24 (m., 1H), 8,10-8,12 (m, 1H), 3,98 (d., J = 8,0 Hz, 2H), 3,69 (d., J = 8,0 Hz, 2H),
2,57-2,61 (m, 1H), 1,97 (s, 2 H). LC-MS: m/z 434,2 (M+H)".

Vi du 4. Didu ché cac hop chét c6 cong thirc I, trong d6 vong A 13 phenyl da duoc thé. Cac hop chét

theo vi du nay dugc didu ché theo so dd chung 4, néu dudi day.

So db 4
1 RA
R cl 4
L o~ L Ko
NN s 6 N SN R — 14
| R | R?
)\ = > )\ /)\ 3 —_———
cl N~ cl THE cl N7 N R
13

> ' Ul

/
N Kk
2 - ~
R > NT NN OR?

Quy trinh A, B hodc C H H

15 Cong thirc I
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Vi du 4, budc 1: Pidu ché 4,6-diclo-N-isopropyl-1,3,5-triazin-2-amin. Isopropyl amin (1,27g,
0,0217mmol) dugc bd sung vao dung dich chtra 2,4,6-triclo-1,3,5-triazin (4,0g, 0,0217mol) trong
THF (25ml) & 0°C. Hdn hop nay dugc khudy & nhiét do trong phong trong thdi gian 12 gid. Hon
hop nay dugc diéu chinh dén d6 pH 7 bing dung dich nudc NaHCO; va chiét bing etylaxetat
(100ml*2). Lép hitu co két hgp dugce 1am kho bang Na;SO4, ¢d va tinh ché theo phuong phép séc
ky cot dé tao ra 4,6-diclo-N-isopropyl-1,3,5-triazin-2-amin & dang diu khong mau.

Cl

L

Cl N
H

'HNMR (CDCls) & 1,24-1,27 (m, 6H), 4,21-4,26 (m, 1H), 5,68 (br s, 1H).

Céc chit trung gian c6 cong thiic (13) dudi ddy dugc diéu ché theo quy trinh néu & budc 1 bing cach
str dung amin 6 thich hop.
4,6-diclo-N-(oxetan-3-yl)-1,3,5-triazin-2-amin, ma dugc st dung mdt cach truc tiép trong budc tiép
theo.

I

LA
Cl)\N/)\”

"H NMR (CDCl3) & 1,71-1,83 (m, 2H), 1,90-2,04 (m, 2H), 2,37-2,46 (m, 2H), 4,46-4,56 (m, 1H),
6,04 (br. 1H).
1-(4,6-diclo-[1,3,5]triazin-2-ylamino)-2-metyl-propan-2-ol, ma duoc sit dung mdt cich truc tiép
trong budc tiép theo.

Cl

N)*N
Cl)l\N/)\N
N Fou
LCMS: m/z 237,0 (M+H)*.

4,6-diclo-N-isobutyl-1,3,5-triazin-2-amin, ma duoc st dung mot cach truc tiép trong bude tiép theo.
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CI” N N/Y
'H NMR (CDCls) 8 0,85 (d, J = 8,6 Hz, 6H), 1,75-1,94 (m, 1 H), 3,30-3,33 (m, 2H), 6,29 (br, 1H).

Vi du 4, buéc 2: Diéu ché 1-[4-clo-6-(2-flo-phenyl)-[1,3,5] triazin-2-ylamino]-2-metyl-propan-2-ol.
Pd(PPhs)s (0,56g, 483mmol) dugc bd sung vao hdn hop gdm 4,6-diclo-N-isopropyl-1,3,5-triazin-2-
amin (1,0g, 4,83mmol), axit 3-flophenylboronic (0,671g, 0,00483 mol) va Cs;COs (3,15g,
0,00966mol) trong dioxan/nuéc (12ml/2,4ml). Hon hogp nay dugc ting nhiét do dén 80°C trong thoi
gian 2 gid. Hon hop nay duge cd va tinh ché theo phuong phép sic ky SiO; dé tao ra 1-[4-clo-
6-(2-flo-phenyl)-[1,3,5] triazin-2-ylamino]-2-metyl-propan-2-ol & dang rin mau tréng.

LA
CI” N H/NW<BH
LCMS: m/z 297,1 (M+H)".
Céc chat trung gian c6 cong thirc 15 bd sung dugc didu ché theo phuong phap néu trong vi du 4,
buéc 2 bang cach sir dung axit boronic 14 thich hop va chét trung gian bat ddu 13 thich hop.
[4-clo-6-(3-clo-phenyl)- [1,3,5]triazin-2-yl]-isopropyl-amin
Cl

N” SN
Cl/“\N/)\H/k

LCMS: m/z 282,9 (M+H)*.
4-clo-6-(2-flophenyl)-N-isopropy 1-1,3,5-triazin-2-amin
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A

Cl N N
H
LCMS: m/z 266,8 (M+H)*.
4-clo-6-(2-clophenyl)-N- isopropyl-1,3,5-triazin-2-amin

cl
NN I
C|)\N/*N

LCMS: m/z 282,8 (M+H)*.
4-clo-6-(3-flophenyl)-N- isopropyl-1,3,5-triazin-2-amin

F
NN 1
Cl)\N/)\H

LCMS: m/z 266,9 (M+H)*.
tert-butyl este cua axit [3-(4-clo-6-isopropylamino-[1,3,5] triazin-2-yl)-phenyl]-carbamic

H
N__O

T
S

LCMS: m/z 364,2 (M+H)*.
[4-clo-6-(3-metoxy-phenyl)- [1,3,5]triazin-2-yl]-isopropyl-amin
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LCMS: m/z 279,1 (M+H)".

Vi du 4, budc 3 (quy trinh A): Didu ché hop chét 227-6-(2-flophenyl)-N2-isopropyl-N*-
(pyridin-4-yl)-1,3,5-triazin-2,4-diamin.

Hén hop gdm 4-clo-6-(2-flophenyl)-N-isopropyl-1,3,5-triazin-2-amin  (290mg, 1,1mmol),
pyridin-4-amin (103mg, 1,Immol), CsF (554mg, 2,2mmol) va DIPEA (0,425g, 3,3mmol) trong
DMSO (4ml) duge ting nhiét do dén 80°C trong thoi gian 2 gid. Hon hop ndy dugc loc va tinh ché
theo phuong phap chuén dé tao ra 6-(2-flophenyl)-N-isopropyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-

diamin.

,
z z

QI

'H NMR(METANOL-ds) 8: 8,32 (t, J = 6,2 Hz, 2H), 8,12-8,03 (m, 1H), 7,89 (¢, ] = 6,2 Hz, 2H),

7,54-7,49 (m, 1H), 7,27 (t, J = 7,6 Hz, 1H), 7,23-7,18 (m, 1H), 4,35-4,23 (m, 1H), 1,30-1,26 (m,

6H). LC-MS: m/z 325,0 (M+H)*,

Hop chét sau ciing dugc tao ra bang cach 4p dung quy trinh néu & budc 3 va amin 4 thich hop.

Hop chét 226 - 6-(2-clophenyl)-N2-isopropyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

@\CI
7
,\Q\NLNE\QJ\

H
'H NMR(METANOL-ds) &: 8,31 (t, J = 6,2 Hz, 2H), 7,87 (t, J = 6,2 Hz, 2H), 7,74-7,65 (m, 1H),
7,50-7,37 (m, 3H), 4,31-4,26 (m, 1H), 1,30-1,24 (m, 6H). LC-MS: m/z 341,0 (M+H)".
Vi du 4, budc 3 (quy trinh B): Hop chat 317 -N2-xyclobutyl-6-(2-flophenyl)-N*
-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-2,4-diamin
Hdn hop gdm [4-clo-6-(2-flo-phenyl)-[1,3,5]triazin-2-yl]-xyclobutyl-amin (150mg, 0,538mmol) va
3-metansulfonyl-phenylamin (111mg, 0,648mmol) trong THF khan (10ml) dugc khudy & 80°C trong
thoi gian 8 gid. TLC (ete ddu mo / etylaxetat theo ty 18 10/1) bidu thi phan ung da hoan thanh va
nuéce duge bd sung vao. Hn hop nay dugc chiét bang etylaxetat va 16p hitu co dugc rira bang nudc
mudi, 1am kho bing natrisulfat. Loc va dich loc dugc cb trong chan khong dé& tao ra

N-xyclobutyl-6-(2-flo-phenyl)-N'-(3-metan-sulfonyl-phenyl)-[1,3,5]triazin-2,4-diamin ~ thd, ma
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duoc tinh ché theo phwong phap chuén tao ra N-xyclobutyl-6-(2-flo-phenyl)-N'-(3-metansulfonyl-
-phenyl)-[1,3,5]triazin- 2,4-diamin tinh khiét.

e F
LA

N)\N/)\N

H H

'H NMR(METANOL-ds) &: 9,00-8,61 (m, 1H), 8,16-7,76 (m, 1H), 7,62-7,52 (m, 3H), 7,30-7,18 (m,
2H), 4,67-4,61 (m, 1H), 3,16 (s, 3H), 2,52-2,38 (m, 2H), 2,10-2,01 (m, 2H), 1,88-1,76 (m, 2H).
LC-MS: m/z 414,3 (M+H)".

Vi du 4, buéc 3 (quy trinh C): Téng hop hop chit 318 - N-xyclobutyl-6-(2-flo-
-phenyl)-N'-(5-flo-pyridin-3-yl)-[1,3,5]triazin-2,4-diamin. Hon hogp gdm [4-clo-6-(2-flo-phenyl)-
-[1,3,5]triazin-2-yl]-xyclobutyl-amin  (300mg, 1,08mmol), 5-flo-pyridin-3-ylamin (145mg,
1,29mmol) Pd(dppf)Cl2 (80mg, 0,1 Immol) va t-BuONa (208mg, 2,17mmol) trong dioxan (15ml)
duoc khudy & 80°C trong mdi trudng khi N, trong thdi gian 2 gi. Lam ngudi dén nhiét do trong
phong va nuée duoc bd sung vao. Chiét bang etylaxetat va 16p hitu co dugce rira bing nudc mubi,
1am khd bang natri sulfat va loc. Dich loc dugc c¢d trong chan khong va cin duoc tinh ché theo
phuong phép chuidn & thu dwoc N-xyclobutyl-6-(2-flo-phenyl)-N'-(5-flo-pyridin-3-yl)-[1,3,5]-

triazin-2,4-diamin.

THNMR(METANOL-d4) &: 8,73-8,44 (m, 2H), 8,08 (d, J=13,1 Hz, 2H), 7,53 (br.s., 1H), 7,28-7,19
(m, 2H), 4,58-4,51 (m, 1H), 2,42 (br.s., 2H), 2,09 (t, J = 9,6 Hz, 2H), 1,80 (br.s., 2H). LC-MS: m/z
355,2 (M+H)".

Céc hop chit sau dugc tao ra theo cach tuong tu theo vi du 4, budc 3 (quy trinh C) bang cach sir
dung chét trung gian 15 thich hgp va amin 4 thich hgp

Hop chét 184 - 6-(3-flophenyl)-N2-isopropyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin
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TG

'H NMR(METANOL-ds4) &: 8,35-8,31 (m, 2H), 8,26-8,20 (m, 1H), 8,10 (t, J= 8,9 Hz, 1H), 7,90 (t,
J=6,9 Hz, 2H), 7,55-7,47 (m, 1H), 7,30-7,24 (m, 1H), 4,43-4,24 (m, 1H), 1,30 (d, ] = 6,9 Hz, 6H).
LC-MS: m/z 325,0 (M+H)".

Hop chét 185 - 6-(3-clophenyl)-N2-isopropyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin
cl

QL

H H
THNMR(METANOL-dy) &: 8,38-8,30 (m, 4H), 7,91-7,87 (m, 2H), 7,53-7,43 (m, 2H), 4,41-4,23 (m,
1H), 1,30 (d, J = 6,2 Hz, 6H). LC-MS: m/z 340,9 (M+H)".
Hop chat 319 - 1-(4-(2-flophenyl)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)-
-2-metylpropan-2-ol
3 O
S,

u " H OH
"H NMR(METANOL-ds4) &: 8,65 (s, 1H), 8,49-8,38 (m, 1H), 8,19-7,85 (m, 2H), 7,62-7,52 (m, 1H),
7,32-7,22 (m, 2H), 3,58-3,56 (m, 2H), 1,29-1,27 (m, 6H). LC-MS: m/z 423,3 (M+H)".
Hop chit 392 - 1-(4-(2-flophenyl)-6-(5-(triflometyl)pyridin-3-ylamino)-1,3,5-triazin-2-ylamino)-
-2-metylpropan-2-ol

FFF
F
/| NN
N )‘\)\
N~ N7 N

'H NMR(METANOL-ds): & 8,8-9,1 (m, 2H), 8,48 (m, 1H), 8,1 (m, 1H), 7,5 (m, 1H), 7,2-7,3 (m,
2H), 3,5 (m, 2H), 1,25(m, 6H). LC-MS: m/z 428,3 (M+H)".
Hop chét 320 - 6-(2-flophenyl)-N2-(5-flopyridin-3-yl)-N*-isobutyl-1,3,5-triazin-2,4-diamin
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'H NMR(METANOL-ds) &: 8,64-8,48 (m, 2H), 8,10-8,04 (m, 2H), 7,55-7,51 (m, 1H), 7,29 (t,J =
7,6, 1H), 7,29 (t, J = 11,0, 1H), 3,32 (br.s., 2H), 2,03-1,96 (m, 1H), 1,03-0,96 (m, 6H). LC-MS: m/z
357,2 (M+H)".

Hop chét 321 - 5-(4-(2-flophenyl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino)nicotinonitril

'H NMR (DMSO-dg) &: 10,25-10,14 (m, 1H), 9,14 (t, J = 2,40, 1H), 8,89-8,79 (m, 1H), 8,62-8,61
(m, 1H), 8,04-7,97 (m, 2H), 7,59-7,56 (m, 1H), 7,36-7,31 (m, 1H), 4,25-4,13 (m, 1H), 1,24-1,21 (m,
6H). LC-MS: m/z 350,2 (M+H)*.

Hop chét 369 - 4-(4-(2-flophenyl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino)picolinonitril

Il .
NZ | N| SN J\
A A

"H NMR(METANOL-ds) & 8,61-8,59 (m, 1H), 8,48-8,44 (m, 1H), 8,16-8,13 (m, 1H), 7,98-7,96 (m,
1H), 7,57-7,54 (m, 1H), 7,32-7,23 (m., 2H), 4,29-4,27 (m., 2H), 3,05 (s., 1H), 1,16 (dd, J = 4, 400
MHz, 6H). LC-MS: m/z 350,2 (M+H)*.

Hop chédt 370 - 6-(2-flophenyl)-N2-isopropyl-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-
diamin

FULF
F

NZ NTN

S

"H NMR(METANOL-dy) & 8,65-8,64 (m, 2H), 8,22-8,18 (m, 1H), 7,90-7,89 (m, 1H), 7,72 (m, 2H),
7,45-7,35 (m., 2H), 4,38-4,35 (m., 1H), 1,39 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 393,0 (M+H)".
Hop chét 371 - 6-(2-flophenyl)-N2-(2-flopyridin-4-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin
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F F
R ).
LA,

'HNMR(METANOL-ds) & 8,20-8,15 (m, 2H), 7,75-7,59 (m, 2H), 7,45-7,38 (m, 3H), 4,37-4,35 (m.,
1H), 1,37 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 342,9 (M+H)*.
Hop chéat 372 - 6-(2-flophenyl)-N2-isopropyl-N*-(5-(triflometyl)pyridin-3-yl)-1,3,5-triazin-2,4-

diamin

'H NMR(METANOL-ds) 3 9,31-8,77 (m, 3H), 8,21 (m, 1H), 7,79 (m, 1H), 7,47-7,41 (m., 2H),
4,33-4,32 (m, 1H), 1,37 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 393,0 (M+H)".
Hop chét 374 - 6-(2-flophenyl)-N2-(5-flopyridin-3-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

F F
Z | NTSN
N H/mN/)\HJ\

'HNMR(METANOL-d4) § 8,69-8,61 (m, 2H), 8,12-8,05 (m, 2H), 7,57-7,52 (m, 1H), 7,31-7,21 (m.,
2H), 4,28-4,25 (m, 1H), 1,31 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 343,2 (M+H)*.
Hop chét 387 - 6-(2-flophenyl)-N2-(6-flopyridin-3-yl)-N*-isopropyl-1,3,5-triazin-2,4-diamin

F

Z | N“N
S WY
H H

F

'"HNMR(METANOL-dy) 4 8,61-8,57 (m, 1H), 8,42-8,37 (m, 1H), 8,04-8,00 (m, 1H), 7,55-7,51 (m.,
1H), 7,30-7,05 (m, 3H), 4,26-4,23 (m, 1H), 1,29 (dd, J = 4, 400 MHz, 6H). LC-MS: m/z 342,9
(M+H)".

Diéu ché 1-[4-(3-amino-phenyl)-6-(pyridin-4-ylamino)-[1,3,5]triazin-2-yl- amino]-2-metyl-propa-
n-2-ol hop chét 327 —
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H o NH,
@/ 7{ \}/ HCI (/P/

- N R NN
N@LHiwiuL Sy
HCl/etyl axetat (4ml) dugc bd sung vao hdn hop gdm 1-[4-(3-N-(BOC-amino)-phenyl)-6-
(pyridin-4-ylamino)-[1,3,5]triazin-2-ylamino]-2-metyl-propan-2-ol (100,2mg, 0,24mmol) trong
etylaxetat (1ml) & 0°C trong moi trudng khi N2. Hn hop nay dugc khudy & nhiét do trong phong
trong thoi gian 2 gid. TLC (ete ddu mo/etylaxetat=3:1) cho thdy ring phan ng dd hoan thanh. Hon
hop nay duoc c6 dé tao ra cin, ma dugc tinh ché theo phuong phap chuén dé tao ra 1-[4-(3-amino-
-phenyl)-6-(pyridin-4-ylamino)-[1,3,5]triazin-2-ylamino]-2-metyl-propan-2-ol. 'H
NMR(METANOL-ds) &: 8,44-8,40 (m, 2H), 8,17-8,12 (m, 2H), 7,83-7,72 (m, 2H), 7,22 (t, ] = 7,6
Hz, 2H), 6,92 (d, ] = 7,6 Hz, 2H), 4,45-4,26 (m, 1H), 1,31 (d, J = 6,5 Hz, 6H). LC-MS: m/z 322,2
(M+H)*.

Piéu ché 3-[4-Isopropylamino-6-(pyridin-4-ylamino)-[1,3,5]triazin-2-yl]-phenol  hop  chét

b OH
BBr3
—_—
NZ NTSN DCM NT o NN J\
g N)'\N/)\NJ\ X N)\N/*N
328 - H H H H

BBr; (60mg, 0,6mol) dugc bd sung vao hdn hop gdm N-isopropyl-6-(3-metoxy-phenyl)-N'-pyrid-
in-4-yl-[1,3,5]triazin-2,4-diamin (200mg, 0,6mmol) trong DCM (10ml) & -78°C trong mdi trudng
khi N2. Hon hop ndy dugc nang nhiét do 1én dén nhiét do trong phong va khudy trong thoi gian 90
phut trude khi rét vao nuée (2ml). Sau khi khudy trong thoi gian 20 phit, NaHCO; duge bd sung
vao hdn hop nay dé didu chinh do pH dén 7 va chiét bing etylaxetat. L6p hitu co dugc 1am kho bing
natri sulphat va cd dé tao ra cin, ma dwgc tinh ché theo phuong phap chudn d& tao ra
3-[4- isopropylamino-6-(pyridin-4-ylamino)-[1,3,5]triazin-2-yl]-phenol.

"HNMR (DMSO-dg) 8: 11,12-11,05 (m, 1H), 9,72 (br.s., 1H), 8,67-8,60 (m, 2H), 8,38-8,31 (m, 2H),
8,15-8,00 (m, 1H), 7,82-7,74 (m, 2H), 7,32 (t, ] = 8,2 Hz, 1H), 7,00 (d, J = 8,2 Hz, 1H), 4,433-4,17
(m, 1H), 1,26-1,22 (m, 6H). LC-MS: m/z 323,2 (M+H)".
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Vi du 5. Diéu ché cac hop chit c6 cong thirc I, trong d6 vong A va vong B 13 phenyl. Cac hop chét

theo vi du nay dugc didu ché theo so dd chung 5, néu duéi day.

1
!
T PhMgBr NHy Re 6
N” N —_— —_— N R ——

P THF NTSN Axeton @\ N THF @\ NSN R,

I | ‘ ' R

o one AN 0°C—nhigtds ”)\N/ cl ”)\N//k”kré
trong phong

1 2 16 Cong thire

Vi du 5 bude 2: Diéu ché 4-clo-N,6-diphenyl-1,3,5-triazin-2-amin. Dung dich chira anilin (0,41g,
4,4mol) trong axeton (2ml) dugc bd sung nhoé giot vao dung dich chira 2,4-diclo-6-phenyl-1,3,5-
-triazin (1g, 4,4mol) trong axeton (10ml) & 0°C qua xi lanh trong moi trudng khi N,. Sau khi bd sung
xong, hdn hop nay duogc khudy & 0°C trong méi trudng khi N trong thdi gian 4 gid. Hon hop phan
g nay duoc didu chinh d¢én d6 pH=7 bing dung dich NaHCOs bio hoa. Banh loc dugc hoa tan
trong etyl axetat (500ml), 1am kh6 bang Na;SO4 khan, ¢6 va tinh ché theo phwong phap séc ky trén
silicagel dé tao ra 4-clo-N,6-diphenyl-1,3,5-triazin-2-amin & dang rin mau tring.

'THNMR (CDCI3) é: 8,42 (d,J=7,6 Hz, 1H), 8,33 (d, J = 7,6 Hz, 1H), 7,57-7,43 (m, 3H), 5,57-5,49
(m, 1H), 4,42-4,24 (m, 1H), 1,31-1,23 (m, 6H).

Vi du 5 budc 3: Pidu ché 2,6-diphenyl-N*-(tetrahydrofuran-3-yl)-1,3,5-triazin-2,4-diamin tetra-
hydrofuran-3-amin. Hop chit 203 - Dung dich ch@ra 1-amino-2-metyl-propan-2-ol (71mg,
0,796mmol) trong THF (2ml) dwoc bd sung vao dung dich chira (4-clo-6-phenyl-[1,3,5]triazin-2-
-yl)-phenyl-amin (150mg, 0,532mmol) trong THF khan (5ml) qua xi lanh & nhiét d6 trong phong va
hén hop tao ra dugc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop phan (mg nay
dugc 1am ngimg bing nude (15ml) va chiét bing etylaxetat. Lép hitu co dugc 1am kho bing Na,SOs,
cd va tinh ché theo phuong phap chuin dé tao ra 2-metyl-1-(4-phenyl-6-phenylamino-
-[1,3,5]triazin-2-yl-amino)-propan-2-ol tinh khiét.

b

QSR

N
H OH
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'"H NMR(METANOL-dy) 8: 8,35 (t, J = 9,6 Hz, 2H), 7,74 (d, J = 8,2 Hz, 2H), 7,53-7,43 (m, 3H),
7,31 (t,J=5,5Hz, 2H), 7,03 (t, J = 7,6 Hz, 1H), 3,56-3,47 (m, 2H), 1,26 (s, 6H). LC-MS: m/z 336,2
(M+H)*.

Céc hop chat khac dugc tao ra theo vi du 5, bude 3 bang cach str dung amin 6 thich hop.

Hop chét 174 - N2,6-diphenyl-N*-(tetrahydrofuran-3-yl)-1,3,5-triazin-2,4-diamin

v

NN\

QY O
H H

'H NMR(METANOL-ds) 8: 8,39 (br.s., 1H), 8,35 (d, J = 6,9 Hz, 1H), 7,75 (d, J = 7,6 Hz, 3H),
7,52-7,43 (m, 3H), 7,31 (br.s., 2H), 7,02 (t, J = 7,6 Hz, 1H), 4,60 (br.s., 1H), 4,05-3,95 (m, 2H),
3,89-3,83 (m, 1H), 3,76 (dd, J = 8,9, 3,4 Hz, 1H), 2,34-2,29 (m, 1H), 2,04-1,97 (m, 1H). LC-MS:
m/z 333,9 (M+H)".
Hop chét 175 - N2-(oxetan-3-yl)-N4,6-diphenyl-1,3,5-triazin-2,4-diamin

7

NZ N
@HANHLO
'"H NMR(METANOL-dy) é: 8,35 (d, J = 7,2 Hz, 2H), 7,71 (br.s., 2H), 7,51-7,41 (m, 3H), 7,30 (br.s.,
2H), 7,02 (t, J = 7,2 Hz, 1H), 5,25-5,10 (m, 1H), 4,93 (br.s., 2H), 4,69 (br.s., 2H). LC-MS: m/z 320,0
(M+H)*.
Hop chét 176 - N2-(3-metyloxetan-3-yl)-N*,6-diphenyl-1,3,5-triazin-2,4-diamin

NZ N
QL
IH NMR(METANOL-dq) 8: 8,35 (d, J = 7,6 Hz, 2H), 7,70 (br, 2H), 7,52-7,42 (m, 3H), 7,31 (t, ] =
7,6 Hz, 2H), 7,06 (br.s., 1H), 4,88 (br.s., 2H), 4,52-4,88 (br.s., 2H), 1,77 (s, 3H). LC-MS: m/z 334,0
(M+H)".
Hop chét 225 - N2-(2-metoxyetyl)-N*,6-diphenyl-1,3,5-triazin-2,4-diamin
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'"HNMR(METANOL-ds) &: 8,42-8,34 (m, 2H), 7,75 (d, J = 6,9 Hz, 2H), 7,54-7,44 (m, 3H), 7,32 (t,
J=17,6 Hz, 2H), 7,04 (t, J = 7,1 Hz, 1H), 3,7-3,58 (m, 4H), 3,41 (s, 3H). LC-MS: m/z 322,0 (M+H)".
Hop chét 237 - N2-(oxetan-2-ylmetyl)-N*,6-diphenyl-1,3,5-triazin-2,4-diamin

v

LK
YO
'"HNMR(METANOL-dy) &: 8,40-8,33 (m, 2H), 7,74 (d, J = 8,2 Hz, 2H), 7,52-7,43 (m, 3H), 7,31 (t,
J=8,2 Hz, 2H), 7,02 (t, ] = 7,6 Hz, 1H), 5,1-5,04 (m, 1H), 4,72-4,66 (m, 1H), 4,62-4,57 (m, 2H),
3,89-3,68 (m, 2H), 2,71-2,67 (m, 1H), 2,61-2,52 (m, 1H). LC-MS: m/z 333,9 (M+H)".
Hop chét 238 - 2-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)etanol

v

N lN
”)%N)\H/\/OH

'H NMR(METANOL-ds) &: 8,39-8,31 (m, 2H), 7,75 (d, J = 7,6 Hz, 2H), 7,52-7,43 (m, 3H), 7,31 (t,
J=17,6 Hz, 2H), 7,02 (t, ] = 6,9 Hz, 1H), 3,76 (t, ] = 5,5 Hz, 2H), 3,65-3,59 (m, 2H). LC-MS: m/z
308,0 (M+H)*.

Hop chat 239 - 2,2-dimetyl-3-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)propan-1-ol

v

g,

'"H NMR(METANOL-dy) &: 8,35-8,29 (m, 2H), 7,74 (t, J = 6,5 Hz, 2H), 7,54-7,44 (m, 3H), 7,32 (q,
J=17,6 Hz, 2H), 7,06-7,01 (m, 1H), 3,39 (d, J = 9,5 Hz, 2H), 3,22 (s, 2H), 0,94 (s, 6H). LC-MS: m/z
350,1 (M+H)™.

Hop chat 240 - 1-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)propan-2-ol
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'HNMR(METANOL-ds) §: 8,39-8,32 (m, 2H), 7,74 (d, J = 7,8 Hz, 2H), 7,52-7,43 (m, 3H), 7,31 (t,
J=17,8 Hz, 2H), 7,02 (t, ] = 7,1 Hz, 1H), 4,06-3,98 (m, 1H), 3,56-3,33 (m, 2H), 1,22 (d, ] = 6,4 Hz,
3H). LC-MS: m/z 321,9 (M+H)".

Hop chit 241 - 2-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)propan-1-ol

v

NZ "N
@\N/k\NJ\N/k/OH
H H

"HNMR(METANOL-dq) &: 8,39-8,32 (m, 2H), 7,74 (d, J = 7,6 Hz, 2H), 7,52-7,42 (m, 3H), 7,30 (t,
J=17,6 Hz, 2H), 7,02 (t, ] = 7,6 Hz, 1H), 4,37-4,25 (m, 1H), 3,65-3,58 (m, 2H), 1,27 (d, ] = 6,9 Hz,
3H). LC-MS: m/z 322,0 (M+H)*.

Hop chit 242 - 3-metyl-2-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)butan-1-ol

gL E o
'H NMR(METANOL-ds) §: 8,41-8,33 (m, 2H), 7,75 (d, J = 8,0 Hz, 2H), 7,52-7,44 (m, 3H), 7,31 (¢,
J=17,6 Hz, 2H), 7,03 (t, ] = 7,6 Hz, 1H), 4,25-4,05 (m, 1H), 3,73 (d, J = 4,8 Hz, 2H), 2,12-2,02 (m,

1H), 1,04-1,00 (m, 3H). LC-MS: m/z 350,1 (M+H)".
Hop chit 267 - (1R,3R)-3-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)xyclopentanol

v

QLCE Do

N N
H

'HNMR(METANOL-dy4) §: 8,42-8,32 (m, 2H), 7,80-7,75 (m, 2H), 7,52-7,42 (m, 3H), 7,33-7,29 (m,
2H), 7,01 (t, J = 7,2 Hz, 1H), 4,63-4,58 (m, 1H), 4,39-4,36 (m, 1H), 2,32-2,25 (m, 1H), 2,10-2,03
(m, 2H), 1,84-1,78 (m, 1H), 1,69-1,52 (m, 2H). LC-MS: m/z 348,1 (M+H)",

Hop chét 268 - N2 6-diphenyl-N*-(tetrahydro-2H-pyran-3-yl)-1,3,5-triazin-2,4-diamin
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s

.

N H
"H NMR(METANOL-dy) &: 8,43-8,36 (m, 2H), 7,77 (t, J = 7,6 Hz, 2H), 7,55-7,45 (m, 3H), 7,34 (t,
J=17,6 Hz, 2H), 7,05 (t, ] = 7,2 Hz, 1H), 4,26-4,05 (m, 2H), 3,86-3,83 (m, 1H), 3,55-3,50 (m, 1H),
3,40-3,33 (m, 1H), 2,15-2,06 (m, 1H), 1,87-1,66 (m, 3H). LC-MS: m/z 348,1 (M+H)".
Hop chét 269 - N?-(1-metoxypropan-2-yl)-N*,6-diphenyl-1,3,5-triazin-2,4-diamin

e

O Lo

N
H H

'HNMR(METANOL-ds) 8: 8,41-8,35 (m, 2H), 7,78 (d, J = 7,2 Hz, 2H), 7,55-7,45 (m, 3H), 7,33 (t,
J=17,6 Hz, 2H), 7,05 (t, ] = 7,2 Hz, 1H), 4,54-4,37 (m, 1H), 3,58-3,55 (m, 1H), 3,46-3,41 (m, 1H),
3,41 (s, 3H), 1,30 (d, J = 6,9 Hz, 3H). LC-MS: m/z 336,1 (M+H)".

Hop cht 296 - Nz-((lS,2R,4R)-bixyclo[2,2,1]heptan-2-yl)-N4,6-diphenyl-1,3,5-triazin—2,4-diamin

e
AL
'H NMR (DMSO-ds) 8: 9,60-9,47 (m, 1H), 8,36-8,30 (m, 2H), 7,89-7,84 (m, 2H), 7,80-7,61 (m,
1H), 7,56-7,50 (m, 3H), 7,31 (t, ] = 7,6 Hz, 2H), 6,70 (t, ] = 6,9 Hz, 1H), 4,30-4,15 (m, 1H), 2,32-2,25
(m, 1H), 2,07-1,90 (m, 1H), 1,65-1,1 (m, 8H). LC-MS: m/z 358,1 (M+H)",

Hop chat 352 - ( 18,2R)-2-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)xyclopentanol

S

Z

QL O

H N H OH
'H NMR(METANOL-ds) 8: 8,42-8,32 (m, 2H), 7,77 (t, J = 7,9 Hz, 2H), 7,56-7,46 (m, 3H), 7,34 t,
J=17,6 Hz, 2H), 7,05 (t, ] = 7,2 Hz, 1H), 4,42-4,23 (m, 2H), 2,17-2,10 (m, 1H), 1,99-1,87 (m, 2H),
1,80-1,70 (m, 3H). LC-MS: m/z 348,2 (M+H)".

Hop chét 362 - 3-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylamino)xyclohex-2-enon
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'H NMR(METANOL-ds) &: 8,47 (d, J = 7,6 Hz, 1H), 7,78 (br.s., 2H), 7,60-7,50 (m, 3H), 7,39 (t, J
= 8,2 Hz, 2H), 7,23 (br.s., 1H), 7,12 (t, ] = 7,6 Hz, 1H), 2,75 (t, J = 6,2 Hz, 2H), 2,43 (t, J = 6,2 Hz,
2H), 2,12-2,03 (m, 2H). LC-MS: m/z 358,2 (M+H)".

Vi du 6. Didu ché cac hop chét c6 cong thirc I bd sung, trong d6 vong A 13 phenyl. Cac hop chét

theo vi du nay dugc didu ché theo so dd chung 6, néu dudi day.

So dd 6
R1
F<2\|/NH2
Cl
)\ PhMgBr R? 6
N7 N — > -
)'\ _ THF NTN THF
Cl N cl /m P
cl N cl
1

—_—
N| SNOR DIEA, CsF 6 )NI\\)N\ )R;RZ
CI)\N/)\ /kRs N N/ H R3

N DMSO, 80°C N
H

15
Cong thurc 1

Vi du 6, buéc 2: Diéu ché tert-butyl-(4-clo-6-phenyl-[ 1,3,5]triazin-2-yl)-amin

Dung dich chira tert-butylamin (194,1mg, 2,654mol) trong THF (1ml) dugc bd sung nhé giot vao
dung dich chtra 2,4-diclo-6-phenyl-1,3,5-triazin (500mg, 2,2 12mmol) trong THF khan (4ml) & nhiét
do trong phong qua xi lanh trong moi trwong khi N». Sau khi bd sung xong, hdn hop niy duoc khudy
& nhiét d6 trong phong trong mdi trudng khi N> trong thoi gian 2 gid. Hon hop phan ting duoc 1am
ngimg bang nudc (5Sml) va chiét bang etylaxetat. Lép hitu co duge 1am khé, c6 d& tao ra tert-butyl-(4-
clo-6-phenyl-[1,3, va 5]-triazin-2-yl)-amin & dang rin mau tring, ma dugc sir dung mét cach truc

tiép & budc tiép theo khong can tinh ché.
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Céc amin c6 cong thirc 6 khéc ciing duoc sir dung bang cach 4p dung quy trinh chuén néu trén dé
tao ra cac chét trung gian mong muén va ciing dugc dung trong bude tiép theo mot cach truc tiép
khong can tinh ché thém.

Vi du 6, buéc 3: Didu ché hop chit 227 6-(2-flophenyl)-N?-isopropyl-N*-(pyridin-4-yl)-1,3,5-
-triazin-2,4-diamin. Hon hop gdm tert-butyl-(4-clo-6-phenyl-[1, 3, va 5] triazin-2-yl)-amin
(186,1mg, 0,71mmol), pyridin-4-amin (80mg, 0,85mmol), CsF (107,85mg, 0,71mmol) va DIEA
(275,30mg, 2,13mmol) trong DMSO (4ml) dugc ting nhiét do dén 80°C trong thoi gian 2 gid. Hon
hop nay dugc loc va tinh ché theo phuong phép chuén dé tao ra 6-(2-flophenyl)-N2-isopropyl-N¢--
(pyridin-4-yl)-1,3,5-triazin-2,4-diamin. Hop chét ndy con dugc tao ra theo budc 3, quy trinh A cua
vi du 4.

Céc hop chét bd sung theo mdt khia canh cia séng ché duoc tao ra theo so dd 6 va cac phwong phép
néu trong vi du ndy bang cach sir dung amin ¢6 cong thirc 6 thich hop va amin c6 cong thirc 4 thich
hop.

Hop chét 186 - N2-sec-butyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

AL
H H
'"H NMR(METANOL-ds) 8: 8,44-8,33 (m, 4H), 7,92 (m, 2H), 7,54 (t, J = 7,14 Hz, 1H), 7,48 (t, ] =
7,14 Hz, 2H), 4,30-4,09 (m, 1H), 1,66 (m, 2H), 1,28 (d, J = 6,56 Hz, 3H), 1,02 (t, ] = 7,29 Hz, 3H).

LC-MS: m/z 321,1 (M+H)*.
Hop chét 287 - N2-xyclopentyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ N7SN
QL O
H H
'H NMR (DMSO-ds) §: 8,43-8,37 (m, 4H), 8,06-8,02 (m, 2H), 7,52-7,46 (m, 3H), 4,52-4,36 (m,
1H), 2,08 (m, 2H), 1,80-1,62 (m, 6H). LC-MS: m/z 333,1 (M+H)".

Hop chét 188 - N2-xyclobutyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin
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NZ | N| SN /D
A A

'"H NMR (DMSO-d¢) 8: 8,50-8,30 (m, 4H), 8,00-7,90 (m, 2H), 7,60-7,40 (m, 3H), 4,55 (m, 1H),
2,45 (m, 2H), 2,10 (m, 2H), 1,80 (m, 2H). LC-MS: m/z 319,1 (M+H)*.
Hop chat 189 - N2-tert-butyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ NN
| .
Q\N/I\N)\Nk
H H
'"H NMR (DMSO-d¢) 8: 8,50-8,30 (m, 4H), 8,00-7,90 (m, 2H), 7,60-7,40 (m, 3H), 1,56 (m, 9H).

LC-MS: m/z 321,1 (M+H)".
Hop chét 190 - N2-isobutyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

N: | N)NI\N\/)N\N/\(
H H
'"H NMR(METANOL-d4)3: 8,35-8,21 (m, 4H), 7,84-7,78 (m, 2H), 7,48-7,34 (m, 3H), 3,30 (d, J =
2,0 Hz, 2H), 1,96-1,87 (m, 1H), 0,92 (d, J = 6,8 Hz, 6H). LC-MS: m/z 321,0 (M+H)".
Hop chét 191 - N2-neopentyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

S N)\Nél\N/\\/
H H
'"H NMR(METANOL-d4)3: 8,57-8,52 (m, 1H), 8,43-8,28 (m, 4H), 7,60-7,37 (m, 3H), 3,36 (d, ] =

2,0 Hz, 2H), 0,94 (d, J = 9,6 Hz, 9H). LC-MS: m/z 335,1 (M+H)".
Hop chét 211 - N2-butyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

N7

L YN
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'"H NMR(METANOL-ds) &: 8,37-8,25 (m, 4H), 7,84 (d, J = 6,41 Hz, 2H), 7,46 (t, ] = 7,12 Hz, 1H),
7,40 (t, J = 7,12 Hz, 2H), 3,50-3,41 (m, 2H), 1,61 (m, 2H), 1,40 (m, 2H), 0,93 (t, J = 7,23 Hz, 3H).
LC-MS: m/z 321,0 (M+H)".

Hop chat 212 - N2-isopentyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

LA

'H NMR(METANOL-d4) &: 8,30-8,18 (m, 4H), 7,77 (d, J = 5,98 Hz, 2H), 7,41-7,31 (m, 3H),
3,45-3,36 (m, 2H), 1,60 (m, 1H), 1,45 (m, 2H), 0,86 (d, J = 6,52 Hz, 3H). LC-MS: m/z335,1 (M+H)*.
Hop chat 213 - N2-(3-metylbutan-2-yl)-6-phenyl-N4-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

\ N)\N/)\N
H H
'"H NMR(METANOL-d4) 8: 8,33-8,23 (m, 4H), 7,85-7,80 (m, 2H), 7,44 (t, J = 7,03 Hz, 1H), 7,38
(t, J=7,03 Hz, 2H), 4,14-3,97 (m, 1H), 1,83 (m, 1H), 1,14 (d, J = 6,69 Hz, 3H), 0,94-0,90 (m, 6H).
LC-MS: m/z 335,1 (M+H)*.
Hop chét 215 - 6-phenyl-N2-(pyridin-4-yl)-N*-(2,2,2-trifloetyl)-1,3,5-triazin-2,4-diamin

QPSS
A Pz F

'"H NMR(METANOL-dy) §: 8,44 (m, 2H), 8,36 (m, 2H), 7,90 (m, 2H), 7,55 (t, J = 7,32 Hz, 1H),
7,48 (t, J = 7,32 Hz, 2H), 4,35-4,20 (m, 2H). LC-MS: m/z 346,9 (M+H)*.
Hop chét 216 - N2-(xyclopropylmetyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

¢

QL

H
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'H NMR(METANOL-dy) 8: 8,43-8,32 (m, 4H), 7,91 (m, 2H), 7,53 (t, ] = 7,21 Hz, 1H), 7,47 (t, J =
7,21 Hz, 2H), 3,43-3,36 (m, 2H), 1,18 (m, 1H), 0,54 (m, 2H), 0,32 (m, 2H). LC-MS: m/z 319,0
(M+H)*,

Hop chat 217 - N2-xyclopropyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

N NTSN
| .
L A
H H
IH NMR(METANOL-d4) 6: 8,46-8,33 (m, 4H), 8,01-7,91 (m, 2H), 7,54-7,44 (m, 3H), 2,88-2,99 (m,

1H), 0,87 (m, 2H), 0,64 (m, 2H). LC-MS: m/z 305,0 (M+H)".
Hop chét 218 - N2-(1-metylxyclopropyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ N7 SN

A AR A

'"H NMR(METANOL-dy) &: 8,51-8,33 (m, 4H), 8,05-7,90 (m, 2H), 7,54-7,44 (m, 3H), 1,54 (s, 3H),
0,91-0,77 (m, 4H). LC-MS: m/z 319,0 (M+H)".
Hop chét 219 - N2-(2-metylxyclopropyl)-6-phenyl-N4-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

X NJ\NAN
H H
'H NMR(METANOL-ds) 8: 8,57-8,40 (m, 4H), 7,98-8,09 (m, 2H), 7,59 (¢, J = 7,23 Hz, 1H), 7,53
(t, J = 17,23 Hz, 2H), 2,66 (m, 1H), 1,29 (d, J = 5,43 Hz, 3H), 1,05 (m, 1H), 0,91 (m, 1H), 0,70 (m,
1H). LC-MS: m/z 319,2 (M+H)".
Hop chét 220 - N2-(2-metylbutyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

<

h<j\N)N]\,\(jI\H/\r\

H
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"H NMR(METANOL-ds) 6: 8,47 (m, 2H), 8,39 (d, J = 5,80 Hz, 2H), 7,97 (m, 2H), 7,59 (t, ] = 6,44
Hz, 1H), 7,53 (t, J = 6,44 Hz, 2H), 3,58-3,29 (m, 2H), 1,85 (m, 1H), 1,60 (m, 1H), 1,32 (m, 1H),
1,06-1,02 (m, 6H). LC-MS: m/z 335,2 (M+H)*.

Hop chit 221 - N2-((2-metyltetrahydrofuran-2-yl)metyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-

-2,4-diamin

NZ ] NI Y
x N)\N)\NAE)
H H
"H NMR(METANOL-dy) 8: 8,51-8,41 (m, 4H), 7,99 (m, 2H), 7,61 (t, J = 7,22 Hz, 1H), 7,55 (t,] =
7,22 Hz, 2H), 3,98 (m, 2H), 3,78-3,65 (m, 2H), 2,10 - 1,80 (m, 4H), 1,36 (s, 3H). LC-MS: m/z 363,1
(M-+H)".
Hop chét 222 - 6-phenyl-N2-(pyridin-4-yl)-N*-((tetrahydrofuran-2-yl)metyl)-1,3,5-triazin-2,4-

diamin

NZ N7 SN
QL
N N
'H NMR(METANOL-d4) 8: 8,53-8,42 (m, 4H), 8,02 (m, 2H), 7,62 (t, J = 7,21 Hz, 1H), 7,56 (t,J =
7,21 Hz, 2H), 4,27 (m, 1H), 4,01 (m, 1H), 3,86 (q, J = 7,23 Hz, 1H), 3,75 (m, 1H), 3,68 (m, 1H),

2,17-1,83 (m, 4H). LC-MS: m/z 349,2 (M+H)*.
Hop chét 234 - N2-(morpholin-2-ylmetyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

LI o

)
'"H NMR(METANOL-d4)é 8,42 (d, J = 7,2 Hz, 1H), 8,39-8,32 (m, 3H), 7,89 (d, J = 4,8 Hz, 2H),
7,51 (d, J = 6,8 Hz, 1H), 7,48-7,44 (m, 2H), 3,90-3,87 (m, 1H), 3,76-3,74 (m, 1H), 3,63-3,52 (m,
3H), 2,99-2,96 (m, 1H), 2,81-2,78 (m, 2H), 2,62-2,53 (m, 1H). LC-MS: m/z 364,0 (M+H)".
Hop chét 235 - 6-phenyl-N2-(pyridin-4-yl)-N*-(tetrahydrofuran-3-yl)-1,3,5-triazin-2,4-diamin
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'"H NMR (DMSO-ds) 8: 9,8-10,0 (m, 1H), 8,1-8,4 (m, 4H), 7,9-8,1 (m, 1H), 7,6-7,8 (m, 2H), 7,3-7,5
(m, 3H), 4,3-4,6 (m, 1H), 3,75-3,85 (m, 1H), 3,7-3,75 (m, 1H), 3,55-3,65 (m, 1H), 3,45-3,55 (m,
1H), 2,0-2,15 (m, 1H), 61,75-1,85 (m, 1H). LC-MS: m/z 335,1 (M+H)".

Hop chét 236 - N2-(oxetan-3-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ N7 N
SS S Ps:
H H
'H NMR(METANOL-ds)3: 8,3-8,5 (m, 4H), 7,8-8,0 (m, 2H), 7,45-7,6 (m, 3H), 5,15-5,4 (m, 1H),
5,03 (t, J = 6,8 Hz, 2H), 4,76 (t, ] = 6,4 Hz, 2H). LC-MS: m/z 320,9 (M+H)*.

Hop chét 248 - N2-etyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

O~
'H NMR (CDCI3) §: 8,50 (m, 2H), 8,43-8,32 (m, 2H), 7,65 (m, 2H), 7,55-7,46 (m, 3H), 7,20-7,08
(m, 1H), 5,45-5,29 (m, 1H), 3,66-3,54 (m, 2H), 1,32 (t, J = 7,25 Hz, 3H). LC-MS: m/z292,9 (M+H)".

Hop chét 249 - 6-phenyl-N2-propyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ NZ

N
| l
S A

H
'"H NMR(METANOL-ds4) 6: 8,46-8,35 (m, 4H), 7,96 (m, 2H), 7,55 (t, J = 7,25 Hz, 1H), 7,49 (t,J =
7,25 Hz, 2H), 3,56-3,45 (m, 2H), 1,73 (m, 2H), 1,05 (t, ] = 7,35 Hz, 3H). LC-MS: m/z 307,0 (M+H)*.
Hop chét 250 - N2-(xyclobutylmetyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin
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NZ NN

S PN

'"H NMR(METANOL-d,)38: 8,29-8,48 (m, 4H), 7,88-7,95 (m, 2H), 7,49-7,51 (m, 3H), 3,48-3,61 (m,
2H), 2,60-2,75 (m, 1H), 2,08-2,18 (m, 2H), 1,75-2,00 (m, 4H). LC-MS: m/z 332,4 (M+H)".

Hop chét 251 - N2-(3-metyloxetan-3-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

NZ NZ N
QLI

'"H NMR(METANOL-dy) &: 8,3-8,5 (m, 4H), 7,8-8,0 (m, 2H), 7,4-7,6 (m, 3H), 4,96 (d, J = 6,4 Hz,
2H), 4,60 (d, J = 6,0 Hz, 2H), 1,81 (s, 3H). LC-MS: m/z 334,9 (M+H)*.

Hop chét 252 - N2-(2-metoxy-2-metylpropyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

N7 NZ N
| PP
C/LH*N*ﬁf
'H NMR(METANOL-d4)3: 8,30-8,49 (m, 4H), 7,88-7,98 (m, 2H), 7,46-7,51 (m, 3H), 3,62 (s, 1H),

3,70 (s, 2H), 3,30 (s, 3H), 1,25 (s, 6H). LC-MS: m/z 350,43 (M+H)".
Hop chit 253 - N2-(3,3-difloxyclobutyl)-6-phenyl-N*-(pyridin-4-y1)-1,3,5-triazin-2,4-diamin

9 F
NZ NN
| F
QLN)%N*N/DL
H H
"H NMR(METANOL-ds) 8: 8,27-8,18 (m, 4H), 7,73 (m, 2H), 7,37 (t, ] = 6,92 Hz, 1H), 7,31 (t,J =

6,92 Hz, 2H), 4,34-4,26 (m, 1H), 2,89 (m, 2H), 2,53 (m, 2H). LC-MS: m/z 354,9 (M+H)".
Hop chit 254 - N2-(4,4-difloxyclohexyl)-6-phenyl-N*-(pyridin-4-y1)-1,3,5-triazin-2,4-diamin

v

F
N7 NN F
DT
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'"H NMR(METANOL-dy) 8: 8,47-8,35 (m, 4H), 7,93 (m, 2H), 7,56 (t, J = 7,19 Hz, 1H), 7,50 (t, ] =
7,19 Hz, 2H), 4,28-4,12 (m, 1H), 1,76 - 2,18 (m, 8H). LC-MS: m/z 383,1 (M+H)".
Hop chét 255 - N2-(3,3-dimetylbutan-2-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

X N/k\N)\NJX
H H
'"H NMR(METANOL-d4)5: 8,33-8,42 (m, 4H), 7,91-7,96 (m, 2H), 7,46-7,53 (m, 3H), 1,36 d,J=

6,4 Hz, 1H), 1,21 (d, J = 6,8 Hz, 2H), 1,01 (s, 9H). LC-MS: m/z 349,1 (M+H)™.
Hop chét 256 - 4-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclohexanol

£ OH
QO
\ N/k\N/kN
H H
"HNMR(METANOL-d4)3: 8,56-8,30 (m, 4H), 7,90 (d, J = 5,5 Hz, 2H), 7,53-7,44 (m, 3H), 3,85-4,1

(m, 1H), 3,62 (s, 1H), 2,15 (s, 2H), 2,03 (s, 2H), 1,46-1,35 (m, 4H). LC-MS: m/z 363,2 (M+H)".
Hop chét 257 - N2-(1-xyclopropyletyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

X N/k\N)\NJ\V
H H
'H NMR(METANOL-ds)5: 8,40-8,34 (m, 4H), 7,94-7,90 (d, J = 16 Hz, 3H), 7,53-7,45 (m, 3H), 4,59
(br.s., 1H), 3,75-3,68 (m, 1H), 1,36-1,35 (d, ] = 4 Hz, 1H), 1,05 (br.s., 1H), 0,59-0,47 (m, 3H), 0,3

(br.s., 1H). LC-MS: m/z 333,2 (M+H)".
Hop chét 258 - 6-phenyl-N2-(pyridin-4-yl)-N*~(tetrahydro-2H-pyran-4-yl)-1,3,5-triazin-2,4-diamin

NT 9\1 0]
L O
oA,
H H
THNMR(METANOL-d4) 8: 9,38 (m, 2H), 8,54 (m, 2H), 7,65-7,53 (m, 3H), 7,03 (m, 2H), 4,39-4,30
(m, 1H), 4,05 (m, 2H), 3,64 (m, 2H), 2,06 (m, 2H), 1,73 (m, 2H). LC-MS: m/z 349,2 (M+H)".

Hop chit 259 - 2,2-dimetyl-3-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)propan-1-ol
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e

§ N/k\N)\N/\ﬁ
H H
OH

'HNMR(METANOL-ds) &: 9,38 (m, 2H), 8,54 (m, 2H), 7,65-7,53 (m, 3H), 7,03 (m, 2H), 4,39-4,30
(m, 1H), 4,05 (m, 2H), 3,64 (m, 2H), 2,06 (m, 2H), 1,73 (m, 2H). LC-MS: m/z 349,2 (M+H)*.
Hop chét 262 - N2-(2-etoxyetyl)-6-phenyl-N*-(pyridin-4-y1)-1,3,5-triazin-2,4-diamin

N/

X | N)%NJ\N/\/O\/
H H

N/

'H NMR(METANOL-d4)3: 8,46-8,35 (m, 4H), 7,93-7,91 (d, J = 6 Hz, 2H), 7,55-7,47(m, 3H),
4,93-4,63 (m, 3H), 4,63 (br.s., 1H), 3,77-3,70 (m, 4H), 3,62-3,57 (m, 2H), 1,23 (t, J = 6,8 Hz, 3H).
LC-MS: m/z 336,9 (M+H)".

Hop chét 263 - 6-phenyl-N2-(pyridin-4-yl)-N*-(3,3,3-triflopropyl)-1,3,5-triazin-2,4-diamin

e

N ] .N F
X N)%N)\H/\/k;[:

H
'H NMR(METANOL-d4)8: 8,35-8,47 (m, 4H), 7,90-7,93 (m, 2H), 7,46-7,56 (m, 3H), 3,75-3,82 (m,
2H), 2,57-2,65 (m, 2H). LC-MS: m/z 361,0 (M+H)".
Hop chét 264 - N2-(oxetan-2-ylmetyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

A
Z

N7 NZ N

'H NMR (CDCI3) 8: 8,47 (d, J = 5,41 Hz, 2H), 8,36 (m, 2H), 7,63 (m, 2H), 7,52 (t, ] = 6,84 Hz,
1H), 7,46 (t, J = 6,84 Hz, 2H), 7,18 (m, 1H), 6,25-5,92 (m, 1H), 5,09 (m, 1H), 4,65 (m, 2H),
3,87 - 3,67 (m, 2H), 2,62 (m, 2H). LC-MS: m/z 335,2 (M+H)*.

Hop chét 265 - 2-metyl-1-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5 -triazin-2-ylamino)propan-2-ol
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N?Z NZ N

g HxN/kHAh
'"HNMR (CDCI3) 8: 8,51 (m, 2H), 8,36 (d, J = 7,70 Hz, 2H), 7,65 (d, J = 4,74 Hz, 2H), 7,55 (t, ] =
7,70 Hz, 1H), 7,48 (t, ] = 7,70 Hz, 2H), 7,21 (m, 1H), 5,86 (m, 1H), 3,59 (m, 2H), 1,33 (s, 6H).
LC-MS: m/z 337,3 (M+H)*.
Hop chét 271 - 1-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)propan-2-ol

2

NZ N
< ' )%N/LH /\rOH
"H NMR(METANOL-d4)3: 9,38-9,44 (m, 2H), 8,54-8,59 (m, 2H), 7,55-7,64 (m, 3H), 7,01-7,05 (m,
2H), 4,00-4,06 (m, 1H), 3,59-3,67 (m, 2H), 1,29-1,30 (d, J = 6,4 Hz, 3H). LC-MS: m/z 323,1
(M+H)*.
Hop chét 272 - N2-(1-metoxypropan-2-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

z NZN
Kj\ )\ /”\N/L/o\
'HNMR(METANOL-d4)3: 8,39-8,45 (m, 4H), 7,97-8,01 (m, 2H), 7,48-7,50 (m, 3H), 4,35-4,62 (m,

1H), 3,57-3,61 (m, 2H), 3,43 (s, 3H), 1,32-1,33 (d, J = 4,0 Hz, 3H). LC-MS: m/z 337,1 (M+H)".
Hop chét 273 - 6-phenyl-N2-(pyridin-4-yl)-N*-(tetrahydro-2H-pyran-3-yl)-1,3,5-triazin-2,4-diamin

'H NMR(METANOL-d4)8: 9,36-9,41 (m, 2H), 8,53-8,57 (m, 2H), 7,53-7,66 (m, 3H), 7,01-7,05 (m,
2H), 4,17-4,39 (m, 1H), 4,02-4,11 (m, 1H), 3,83-3,91 (m, 1H), 2,10-2,20 (m, 1H), 1,77-1,80 (m,

3H). LC-MS: m/z 349,2 (M+H)".
Hop chét 274 - N2-(2-metoxypropyl)-6-phenyl-N*-(pyridin-4-y1)-1,3,5-triazin-2,4-diamin
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L o

NN
"H NMR(METANOL-d4)5: 9,29-9,33 (m, 2H), 8,48-8,52 (m, 2H), 7,52-7,61 (m, 3H), 6,98-7,01 (m,
2H), 3,55-3,78 (m, 3H), 3,44 (s, 3H), 1,26-1,27 (d, ] = 4,0 Hz, 3H). LC-MS: m/z 337,2 (M+H)".
Hop chét 275 - N2-(3-metoxypropyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

Z NE/ N

N

. | H)%N/‘k”/\/\o/

"H NMR(METANOL-d4)3: 8,36-8,41 (m, 4H), 7,93-7,95 (m, 2H), 7,49-7,51 (m, 3H), 3,54-3,60 (m,
4H), 3,38 (s, 3H), 1,95-1,98 (m, 2H). LC-MS: m/z 337,1 (M+H)*.

Hop chét 276 - 3-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclobutanon

N7 NZN °
I T
H
'H NMR(METANOL-d4)3: 8,39-8,44 (m, 4H), 7,97 (s, 2H), 7,48-7,56 (m, 3H), 4,70-4,80 (m, 1H),

3,51-3,58 (m, 2H), 3,20-3,30 (m, 2H). LC-MS: m/z 333,0 (M+H)*.
Hop chét 278 - 2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)propan-1-ol

z NN
T Ao
N N N
H H
'H NMR(METANOL-d4)3: 9,28-9,33 (m, 2H), 8,46-8,51 (m, 2H), 7,49-7,54 (m, 3H), 6,95-6,99 (m,

2H), 4,30-4,55 (m, 1H), 3,68-3,72 (m, 2H), 1,34 (t, J = 6,8Hz, 1 H). LC-MS: m/z 323,0 (M+H)".
Hop chét 279 - 3-metyl-2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)butan-1-ol

v

OH
L
= N)%N)\N
N H
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'H NMR(METANOL-ds)8: 9,23-9,26 (m, 2H), 8,4 (d, J = 8,0 Hz, 2H), 7,41-7,5 (m, 3H), 6,89 (t, J
= 8,0 Hz, 2H), 4,1-4,3 (m, 1H), 3,6-3,8 (m, 1H), 1,9-2,1 (m, 1H), 0,9-1,1 (m,6H). LC-MS: m/z 351,1
(M+H)*,

Hop chét 280 - N2-xyclohexyl-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

A,
H H
'"H NMR(METANOL-d4)8: 9,34 (t, J = 8,0 Hz, 2H), 8,51 (t, J = 8,0 Hz, 2H), 7,50-7,63 (m, 3H),
6,98-7,03 (m, 2H), 4,0-4,2 (m, 1H), 2,08 (t, J = 12 Hz, 2H), 1,85-1,87 (m, 2H), 1,52-1,53 (m, 1H),

1,28-1,51 (m, 5H). LC-MS: m/z 347,1 (M+H)*.
Hop chét 282 - 2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclohexanol

v

N7 | NZ N
x N)%NJ\N
H Ho on
'"H NMR(METANOL-ds) 8: 9,18 (m 2H), 8,32 (m, 3H), 7,46-7,32 (m, 3H), 6,82 (m, 2H), 4,13-4,02
(m, 1H), 3,96-3,90 (m, 1H), 1,71-1,30 (m, 8H). LC-MS: m/z 363,0 (M+H)".

Hop chit 283 - (1S,3R)-3-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5 -triazin-2-ylamino)xyclopentanol

v

NZ NZ N Q
S L on

'H NMR (DMSO-d6) 8: 9,37-9,22 (m, 2H), 9,18 (m, 2H), 8,88-8,69 (m, 1H), 8,54-8,44 (m, 2H),
7,71-7,57 (m, 3H), 7,04 (d, J = 7,85 Hz, 2H), 4,44 (m, 1H), 4,18 (m, 1H), 2,33-1,54 (m, 6H). LC-MS:
m/z 49,1 (M+H)*,

Hop chét 284 - 1-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclobutancarbonitril

o\ 5

A,
H Ho\

N
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'"H NMR(METANOL-d,) &: 8,47 (m, 2H), 8,38 (m, 2H), 7,95 (m, 2H), 7,57 (t, J = 6,74 Hz, 1H),
7,50 (t, J = 6,74 Hz, 2H), 2,88 (m, 2H), 2,57 (m, 2H), 2,22 (m, 2H). LC-MS: m/z 344,0 (M+H)*.
Hop chét 285 - 1-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclopropancarbonitril

ye

gBe
AN,
H H \
N

"HNMR(METANOL-dy) 8: 9,46-9,35 (m, 2H), 8,71-8,55 (m, 2H), 7,70-7,54 (m, 3H), 7,09-7,01 (m,
2H), 1,75 (m, 2H), 1,46 (m, 2H). LC-MS: m/z 330,0 (M+H)".
Hop chét 286 - 3,3-dimetyl-2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)butan-1-ol

N7 E
eSS B et

'"H NMR(METANOL-d4) 8: 9,43 (m, 2H), 8,59 (m, 2H), 7,67-7,55 (m, 3H), 7,05 (m, 2H), 4,53-4,30
(m, 1H), 4,01 (m, 1H), 3,68 (m, 1H), 1,09 (s, 9H). LC-MS: m/z 365,1 (M+H)*.
Hop chét 291 - 2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)butan-1-ol

A A Ao
H H
TH NMR(METANOL-ds) §: 9,38 (m, 2H), 8,54 (m, 2H), 7,65-7,51 (m, 3H), 7,01 (m, 2H), 4,37-4,22

(m, 1H), 3,71 (m, 2H), 1,73 (m, 2H), 1,04 (m, 3H). LC-MS: m/z 337,1 (M+H)".
Hop chat 294 - 2-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)etanol

NZ \N

@B
\ ﬁ)\N/)\ﬁ/\/OH

TH NMR(METANOL-d4) 8: 9,40 (m, 2H), 8,56 (m, 2H), 7,65-7,53 (m, 3H), 7,03 (m, 2H), 3,84-3,72
(m, 4H). LC-MS: m/z 309,0 (M+H)*.
Hop chit 295 - N2-((1S,2R,4R)-bixyclo[2.2.1]heptan-2-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-tria-

zin-2,4-diamin
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DG

'"H NMR (DMSO-ds) 6: 10,03 (br.s., 1H), 8,41-8,31 (m, 4H), 8,03-7,85 (m, 3H), 7,59-7,52 (m, 3H),
4,30-4,10 (m, 1H), 2,33-2,09 (m, 1H), 2,05-1,90 (m, 1H), 1,66-1,19 (m, 8H). LC-MS: m/z 359,2
(M+H)™.

Hop chét 297 - N2-(3-oxabixyclo[3.1.0]hexan-6-yl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-

diamin

'"H NMR (DMSO-de) 8: 10,10 (br.s., 1H), 8,41-8,38 (m, 4H), 8,32-8,00 (m, 1H), 7,95-7,85 (m, 2H),
7,58-7,53 (m, 3H), 3,97 (m, 2H), 3,73 (m, 2H), 2,70-2,55(m, 1H), 1,96 (m, 2H). LC-MS: m/z 347,0
(M+H)",

Hop chét 300 - N2-(oxetan-3-ylmetyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin

A Pz
'HNMR(METANOL-d4) 5: 8,38-8,30 (m, 4H), 7,89 (m, 2H), 7,53-7,44 (m, 3H), 4,83 (m, 2H), 4,56

(m, 2H), 3,83 (m, 2H), 3,35(m, 1H). LC-MS: m/z 335,0 (M+H)".
Hop chét 304 - 3-(4-phenyl-6-(pyridin-4-ylamino)-1,3,5-triazin-2-ylamino)xyclohexanol

” N ” OH
'H NMR(METANOL-d4)é: 8,33-8,44 (m, 4H), 7,90-7,93 (m, 2H), 7,46-7,54 (m, 3H), 3,9-4,2 (m,
1H), 3,6-3,8 (m, 1H), 2,35-2,38 (m, 1H), 1,87-2,06 (m, 3H), 1,26-1,36 (m, 4H). LC-MS: m/z 363,2
(M+H)*, '
Hop chét 305 - N2-(3-metoxyxyclobutyl)-6-phenyl-N*-(pyridin-4-yl)-1,3,5-triazin-2,4-diamin
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QL T
SN

'"H NMR(METANOL-d4)8: 9,32-9,38 (m, 2H), 8,49-8,54 (m, 2H), 7,49-7,62 (m, 3H), 6,98-7,01 (m,
2H), 4,2-4,6 (m, 1H), 3,7-4,1 (m, 1H), 3,3 (br. s., 1H), 2,83-2,84 (m, 1H), 2,47-2,50 (m, 1H),
2,36-2,38 (m, 1H), 2,0-2,04 (m, 1H). LC-MS: m/z 349,2 (M+H)".

Vi du 7. Pidu ché cac hop chét ¢ cong thirc I, trong d6 R! va R? cling véi nguyén tir cacbon ma
chiing dugc gén vao tao ra C(=0). Céc hop chét theo vi du ndy duoc didu ché theo so dd chung 7,
quy trinh 1 hodc quy trinh 2, nhu néu dudi day.

So dd 7
cl ©\
PhMgBr NHz

—_— E—. N
/l|\ _ THF NN Axeton NI N

Cl N Cl | 0°C—nhiét do /
Z et do
CI/k N )\CI

trong phong
Quy trinh 2
Pd(OAC),, XPHOS

CSzCO3
leXaIl 80°C H2N 19
Quy trinh 1
fo) (0}
NH/THF PR A NN o
—_— N Cl R? OR ©O° 'R |
woo O T Tl AL,
/k //k - H H
N7 N7 NH,

DIEA, DCM Cong thirc I

Vidu 7, bude 3 (quy trinh 1): Diéu ché N2,6-diphenyl-1,3,5-triazin-2,4-diamin. H3n hop gdm 4-clo-
N,6-diphenyl-1,3,5-triazin-2-amin (4,0g, 0,14mol) va NH3.H,O (40ml) trong THF (12ml) duogc bd
sung trong éng nghiém da duoc bit kin. Hon hop phan ting nay duoc khudy & 80°C trong thoi gian
16 gio. H3n hop nay duoc chiét bang etylaxetat (50mlx3). Lép hitu co duge 1am khd bing Na,SO4
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khan va c6 dé tao ra N2,6-diphenyl-1,3,5-triazin-2,4-diamin & dang rin mau tréng, ma duoc st dung
mdt cach truc tiép & budc tiép theo khong cén tinh ché thém.

Diéu ché hop chat c6 cong thirc 179 - Isobutyl 4-phenyl-6-(phenyl-amino)-1,3,5-triazin-2-yl-
carbamat (quy trinh 1, budc 4, chit phan tng 17). Pyridin (60mg, 0,76mmol) dugc bd sung nhé giot
vao dung dich chira N2,6-diphenyl -1,3,5-triazin-2,4-diamin (100mg, 0,38mmol) trong DCM (4ml)
trong diéu kién 1am mét bang bé nudc d4. Sau d6, hdn hop nay duoc khudy 0°C trong thoi gian 15
phut, sau d6 isobutyl carbonocloridat (63mg, 0,46mmol) dugc bd sung nhé giot vao va hdn hop thu
dugc dugc khudy & nhiét do trong phong trong thoi gian 1 gid. Hon hgp phan Uing nay duoc cd va
tinh ché theo phuong phap chudn d& tao ra isobutyl 4-phenyl-6-(phenyl-amino)-1,3,5-

-triazin-2-ylcarbamat.

e

QL
H/I\NJ\HJ\O/Y
'"HNMR(METANOL-dy) §: 8,48 (d, J=7,2 Hz, 2H), 7,82 (br.s., 2H), 7,55-7,46 (m, 3H), 7,36 (br.s.,
2H), 7,07 (br.s., 1H), 4,01 (d, J = 6,8 Hz, 2H), 2,06-2,00 (m, 1H), 1,01 (d, ] = 6,8 Hz, 6H). LC-MS:
m/z 364,0 (M+H)*

Céc hop chit khac theo mot khia canh cta séng ché dugc didu ché theo cach tuong ty bang céach ap
dung vi du 7, quy trinh 1, budc 4 cua vi du nay va cloridat 17 thich hop.

Hop chét 160 - isopropyl 4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylcarbamat

N"SN O
@mexok
"HNMR (DMSO-ds) 8: 10,48 (br.s., 1H), 10,12 (br.s., 1H), 8,38 (d, J=7,2 Hz, 2H), 8,02 (br.s., 2H),
7,61-7,53 (m, 3H), 7,33 (br.s., 2H), 7,04 (t, J = 7,2 Hz, 1H), 4,98 (t, J = 6,4 Hz, 1H), 1,30 (d, ] = 6,0
Hz, 6H). LC-MS: m/z 350,1 (M+H)*
Hop chét 183 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)pivalamit

N;/ N (o]

WK
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'HNMR (DMSO-de) 8: 10,14 (br.s., 1H), 9,95 (br.s., 1H), 8,40 (d, J = 6,4 Hz, 2H), 8,02 (br.s., 2H),
7,60-7,55 (m, 3H), 7,33 (br.s., 2H), 7,03 (br.s., 1H), 1,27 (s, 9H). LC-MS: m/z 348,0 (M+H)*
Hop chét 208 - Neopentyl 4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylcarbamat

ey

H H

'HNMR (DMSO-ds) 8: 10,57 (br.s., 1H), 10,12 (br.s., 1H), 8,38 (d, J = 7,2 Hz, 2H), 8,02 (br.s., 2H),
7,62-7,52 (m, 3H), 7,32 (t, J = 7,2 Hz, 2H), 7,03 (t, ] = 7,2 Hz, 1H), 3,85 (s, 2H), 0,96 (s, 9H).

LC-MS: m/z 378,0 (M+H)*
Hop chét 232 - xyclopropylmetyl 4-phenyl-6-(phenylamino)-1,3,5 -triazin-2-ylcarbamat

L E 1
NTONTON o’A\\C7

'H NMR (DMSO-ds) 8: 10,46. (br.s., 1H), 10,12 (br.s., 1H), 8,38 (d, J = 7,2 Hz, 2H), 8,02 (br.s.,

2H), 7,70-7,54 (m, 3H), 7,31 (br.s., 2H), 7,02 (br.s., 1H), 4,00 (d, J = 7,2 Hz, 2H), 0,88-0,85 (m,

1H), 0,56 (d, J = 7,2 Hz, 2H), 0,35 (d, J = 7,2 Hz, 2H). LC-MS: m/z 362,0 (M+H)*

Hop chét 233 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)xyclopropancarboxamit

¢

s¥e¥
N

H H
'H NMR (DMSO-dg) 6: 10,89. (br.s., 1H), 10,13 (br.s., 1H), 8,37 (d, J = 7,2 Hz, 2H), 7,97 (br.s.,
2H), 7,62-7,53 (m, 3H), 7,32 (br.s., 2H), 7,04 (t, ] = 6,8 Hz, 1H), 2,32 (br.s., 1H), 0,90-0,84 (m.,
4H). LC-MS: m/z 332,1 (M+H)*
Hop chit 347 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)-1H-pyrazol-5-carboxamit

?

Q1
N”l\N4i\N’u\T¢“>
H H /

HN=
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'H NMR(METANOL-dy4) &: 8,37 (d, J = 7,2 Hz, 2H), 7,75 (br.s., 2H), 7,72 (s, 1H), 7,51-7,42 (m,
3H), 7,31 (t, ] = 7,6 Hz, 2H), 7,03 (t, ] = 7,2 Hz, 1H), 6,89 (s, 1H). LC-MS: m/z 358,1 (M+H)*
Hop chét 412 -1-hydroxy-N-(4-phenyl-6-(phenylamino)-1,3,5 -triazin-2-yl)xyclopropancarboxamit

NE \EN o}
| OH
SRS
H H
'H NMR(METANOL-ds) §: 8,36 (d, J = 7,2 Hz, 2H), 7,60-7,89 (m, 2H), 7,48-7,39 (m, 3H), 7,29
(br.s., 2H), 7,25 (br.s., 2H), 1,29 (q, J = 4,8 Hz, 2H), 1,06 (q, J = 4,4 Hz, 2H). LC-MS: m/z 347,9

(M+H)*
Hop chét 413 - 5 -0Xx0-N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)pyrolidin-2-carboxamit

E‘ (o]
QL
H N N HN
[o]
H NMR (METANOL-dy) 6: 8,33 (d, J = 7,6 Hz, 2H), 7,73 (d, J = 8,2 Hz, 2H), 7,53-7,43 (m, 3H),
7,31 (t, J = 7,6 Hz, 2H), 7,03 (t, ] = 6,9 Hz, 1H), 4,12-4,08 (m, 1H), 2,44-2,25 (m, 3H), 2,18-2,10

(m, 1H). LC-MS: m/z 375,2 (M+H)*
Hop chit 415 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)tetrahydrofuran-3-carboxamit

Y

QL2
"H NMR(METANOL-dy) 8: 8,24 (d, J = 7,6 Hz, 2H), 7,55-7,37 (m, 6H), 7,25 (d, J = 7,2 Hz, 2H),
4,13-4,06 (m, 3H), 3,96 (q, J = 8,0 Hz, 1H), 3,36 (q, J = 7,26 Hz, 1H), 2,40-2,20 (m, 2H). LC-MS:
m/z 362,2 (M+H)*

Diéu ché hop chét 414 -(4-phenyl-6-phenylamino- [1,3,5]triazin-2-yl)-amit cia axit 1H-pyrol-
2-carboxylic (quy trinh 1, budc 4 chit phan tmg 18). MesAl (1ml, 2,0mmol) dugc bd sung vao dung
dich chira (4-amino-6-phenyl-[1,3,5]-triazin-2-yl)-phenyl-amin (210,6mg, 0,8mmol) trong DCE
(4ml) & 0°C. HOn hop nay dugc khudy trong thoi gian 50 phit, 1am 4m dén nhiét do trong phong va
metyl este cta axit 1H-pyrol-2-carboxylic (50mg, 0,4mmol) duoc bd sung vao. Hdn hop ndy dugc

khudy trong thoi gian 48 gid & nhiét d6 80°C. Hon hop phan ting ndy duoc pha loing bing H,O
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(5ml) va chiét bing EtOAc (Sml x 3). Céc 16p hitu co két hop dugc duge 1am khd bing Na;SO4 va
cd dé tao ra cin thd, ma duoc tinh ché theo phuong phap chuin dé tao ra(4-phenyl-6-phenyl-

amino-[1,3,5]triazin-2-yl)-amit cta axit 1H-pyrol-2-carboxylic.

NN NJ\@

H Ho
'"H NMR(METANOL-d4) 8: 8,39 (d, J=7,2 Hz, 1H), 7,75 (br.s., 2H), 7,48-7,40 (m, 3H),7,29 (t, ] =
7,2 Hz, 2H), 7,07 (d, J = 2,8 Hz, 1H), 6,99 (s, 2H), 6,18 (t, J = 3,6 Hz, 1H). LC-MS: m/z 357,0
(M+H)"
Céc hop chét khac theo mot khia canh ciia sng ché dugc diéu ché theo cach tuong tw bang cach ap

dung vi du7, quy trinh 1, budc 4 cua vi du nay, trimetylnhom, va este 18 thich hop.

2-0x0-N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)propanamit

sBeSE

"H NMR (DMSO-ds) 8: 11,30 (s, 1H), 10,34 (s, 1H), 8,24 (d, J = 6,4 Hz, 2H), 7,82 (d, ] = 8,4 Hz,
2H), 7,65-7,50 (m, 3H), 7,38 (br.s., 2H), 7,11 (t, J = 7,2 Hz, 1H), 2,39 (br.s., 3H). LC-MS: m/z 334,2
(M+H)".

Piéu ché hop chét 416 - Tert-butyl 4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylcarbamat vi du 7,
(quy trinh 2). H3n hop gdm 4-clo-N,6-diphenyl-1,3,5-triazin-2-amin (141mg, 0,5mmol), tert-
butylcarbamat (69,6mg, 0,6mmol), Pd(AcO), (24mg, 0,05mmol), X-phos (67,3mg, 0,1mmol) va
Cs2CO0; (326mg, 1mmol) trong dioxan (5Sml) dugc suc N trong thoi gian 5 phit. Sau d6, hdn hop
nay du@c tang nhiét d dén 80°C trong thdi gian 2 gid. Hn hop phan tmg dugc loc. Dich loc duoc
cd va tinh ché theo phuong phip chuin dé tao ra tert-butyl 4-phenyl-6-(phenyl-

amino)-1,3,5-triazin-2-ylcarbamat.

N

O LA &
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'H NMR (DMSO-de) 8: 10,24. (br.s., 1H), 10,07 (br.s., 1H), 8,38 (d, J = 6,8 Hz, 2H), 7,99 (br.s.,
2H), 7,62-7,53 (m, 3H), 7,31 (br.s., 2H), 7,04 (t, J = 6,8 Hz, 1H), 1,51 (s, 9H). LC-MS: m/z 364,2
(M+H)*.

Cac hop chét khac theo mdt khia canh ctia séng ché dugc didu ché theo cach twong ty bang cach ap
dung vi du7, quy trinh 2 cta vi du ndy va amin c6 cong thirc 19 thich hop.

Hop chét 181 - etyl 4-phenyl-6-(phenylamino)-1,3,5-triazin-2-ylcarbamat

v

oSl
Ao

H
'H NMR (DMSO-ds) 8: 10,58. (br.s., 1H), 10,12 (br.s., 1H), 8,37 (d, J = 6,8 Hz, 2H), 8,05. (br.s.,
2H), 7,60-7,52 (m, 3H), 7,32 (br.s., 2H), 7,04 (t, J = 7,6 Hz, 1H), 4,20 (q, J = 6,8 Hz, 2H), 1,27 (t,J
= 6,8 Hz, 1H). LC-MS: m/z 336,2 (M+H)".
Hop chét 182 - 1,1-dimetyl-3-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)ure

NE/ N 0

QNG

H H
"H NMR (DMSO-ds) 8: 9,59. (br.s., 1H), 9,35 (br s., 1H), 8,34 (d, J = 7,2 Hz, 2H), 7,86 (d, J = 8,0
Hz, 2H), 7,58-7,51 (m, 3H), 7,31 (t, ] = 7,2 Hz, 2H), 7,02 (t, ] = 7,2 Hz, 1H), 2,97 (s, 6H). LC-MS:
m/z 335,0 (M+H)*
Hop chét 207 - 1-etyl-3-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)ure

0B

'HNMR (DMSO-ds) 8: 10,10. (br.s., 1H), 9,84 (br.s., 1H), 8,30 (d, J = 6,9 Hz, 2H), 7,73 (br.s., 2H),
7,63-7,53 (m, 3H), 7,38 (br.s., 2H), 7,11 (t, J = 7,2 Hz, 1H), 3,33 (br.s., 2H), 1,11 (br.s., 3H). LC-MS:
m/z 335,2 (M+H)*

Hop chét 209 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)propionamit
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v

QI

"H NMR (DMSO-ds) &: 10,53. (br.s., 1H), 10,10 (br.s., 1H), 8,36 (d, J = 6,9 Hz, 2H), 7,96 (br.s.,
2H), 7,62-7,53 (m, 3H), 7,33 (t, ] = 7,2 Hz, 2H), 7,04 (t, ] = 7,2 Hz, 1H), 2,66-2,62 (m, 2H), 1,08 (t,
J=17,6 Hz, 3H). LC-MS: m/z 320,2 (M+H)*

Hop chét 243 - N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)tetrahydrofuran-2-carboxamit

v

G
H Hoo

'H NMR (DMSO-d¢) 8: 10,21. (br.s., 2H), 8,38 (d, J = 7,6 Hz, 2H), 8,00 (br.s., 2H), 7,63-7,53 (m,
3H), 7,34 (br.s., 2H), 7,06 (t, J = 7,2 Hz, 1H), 4,69 (br.s., 1H), 3,95-3,82 (m., 1H), 4,01-3,97 (m.,
1H), 2,32-2,19 (m., 1H), 2,03-1,85 (m., 3H). LC-MS: m/z 362,0 (M+H)*

Hop chit 244 - 2-isopropoxy-N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)axetamit

I\E [e]
QL 8,
W T
'H NMR (DMSO-de) 8: 10,35. (br.s., 1H), 10,20 (br.s., 1H), 8,37 (d, J =17,2 Hz, 2H), 7,92 (br.s.,
2H), 7,62-7,54 (m, 3H), 7,35 (br.s., 2H), 7,08 (t, J = 7,2 Hz, 1H), 4,37 (s, 2H), 3,70-3,67 (m., 1H),

1,15 (d, J = 6,0 Hz, 6H). LC-MS: m/z 364,0 (M+H)*
Hop chét 324 - 2-hydroxy-N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)propanamit

N

SEoN

'H NMR (DMSO-d¢) 8: 10,28. (br.s., 1H), 10,05. (br.s., 1H), 8,39 (d, J = 7,2 Hz, 2H), 8,09 (br.s.,
2H), 7,63-7,55 (m, 3H), 7,36 (br.s., 2H), 7,05 (br.s., 1H), 5,88 (br.s., 1H), 4,38-4,35 (m, 1H), 1,35
(d, J=6,8 Hz, 3H). LC-MS: m/z 335,9 (M+H)*

Hop chit 348 - 2-hydroxy-N-(4-phenyl-6-(phenylamino)-1,3,5-triazin-2-yl)axetamit
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X

F

@\ Nl\N o
LA o

'"H NMR(METANOL-dy) 8: 8,44 (d, J = 7,6 Hz, 2H), 7,74 (br.s., 2H), 7,60-7,49 (m, 3H), 7,38 (t, J
=17,6 Hz, 2H), 7,12 (t, ] = 7,6 Hz, 1H), 4,94 (s, 2H). LC-MS: m/z 322,1 (M+H)*

Céc hop chit bd sung cé cong thirc I ma dugc diéu ché theo vi du 1, bude 3, quy trinh C bang
cach str dung chit phan ting 4 thich hop 14 nhu sau:
Hop chét 450 - metyl 4-((4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-yl)amino)picolinat

O o)

e
'H NMR (METANOL-dy4) §9,08-8,74 (d, 1 H), 8,49-8,43 (m, 3 H), 8,13-7,83 (m, 1 H), 7,56-7,48
(m, 3 H), 4,37-4,34 (m, 1 H), 4,02 (s, 3 HO, 1,35-1,30 (m, 6 H). LC-MS: m/z 365,2 (M+H)*
Hop chét 451 - 2-(4-((4-(isopropylamino)-6-phenyl-1,3,5-triazin-2-yl)amino)pyridin-2-yl)propan-

2-ol

AL

H H
"H NMR (METANOL-d4) 88,48-8,23 (m, 4 H), 7,72-7,63 (m, 1 H), 7,56-7,44 (m, 3 H), 4,48-4,28
(m, 1 H), 1,57 (s, 6 H), 1,30 (d, 6 H). LC-MS: m/z 365,2 (M+H)"*
Hop chat 452 - N2-isopropyl-N4-(4-(metylsulfonyl)phenyl)-6-phenyl-1,3,5-triazin-2,4-diamin

'H NMR (METANOL-ds) 88,41-8,31 (m, 2 H), 7,91-7,88 (m, 4 H), 7,63-7,45 (m, 4 H), 5,51-5,08
(m, 1 H), 4,48-4,19 (m, 1 H), 3,05 (s, 3 H), 1,30 (d, 6 H). LC-MS: m/z 384,2 (M+H)*
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Céc hop chit bd sung c6 cong thirc I duge didu ché theo so dd 2 bang cach sir dung cac cht phan

ung thich hop nhu sau:
Hop chat 453 - 6-(3,6-diflo-pyridin-2-yl)-N-isopropyl-N'-(3-metansulfonyl-phenyl)-[1,3,5]triazin-
2,4-diamin
o4
N2l N
X

"H NMR (METANOL-d4)38,90-8,40 (m, 1H), 8,13-8,11 (m, 1H), 7,82-7,80 (m, 2H), 7,71-7,67 (m,
1H), 7,59-7,57 (m, 1H), 4,42 (m, 1H), 3,16 (s, 1H),1,37-1,36 (d, J/=6,8 Hz, 6H). LC-MS: m/z 421,2
(M+H)*.
Hop chit 455 - N-(3,5-diflo-phenyl)-N'-isopropyl-6-(4-triflometyl-pyrimidin-2-y1)-[ 1,3,5 ]triazin-
2,4-diamin
" F
O
Je N e N
F N)\NAN
H H
'H NMR (DMSO0-d¢)810,39-10,42 (m, 1H), 9,36-9,38 (m, 1H), 8,19-8,34 (m, 2H), 7,68-7,71 (m,
2H), 6,79-6,84 (m, 1H), 4,10-4,15 (m, 1H), 1,18-1,23 (m, 6H). LC-MS: m/z 412,3 (M+H)".
Hop chét 456 - N-(5-Flo-pyridin-3-yl)-6-(3-flo-pyridin-2-yl)-N'-isopropyl-[1,3,5]triazin-2,4-diamin

|\
FoE
LKL
N ”)\N)\N

'"H NMR (METANOL-d4)38,70 (s, 1H), 8,61-8,40 (m, 1H), 8,15-8,10 (m, 2H), 7,87-7,83 (m, 1H),
7,71-7,67 (m, 1H), 4,31-4,27 (m, 1H), 1,35-1,27 (m, 6H). LC-MS: m/z 344,2 (M+H)*.
Hop chit 458 - 6-(4-amino-pyrimidin-2-yl)-N-(3,5-diflo-phenyl)-N'-isopropyl-[1,3,5]triazin-2,4-

diamin
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N 2N

UL

'"H NMR (METANOL-d4)d(s, 1H), 7,50-7,52 (d, J = 8,8 Hz, 2H), 6,58-6,67 (m, 2H), 4,23-4,55 (m,
1H), 1,25-1,34 (m, 6H). LC-MS : m/z 359,0 (M+H)*.
Hop chét 459 - N-(3,5-diflo-phenyl)-6-(3-flo-pyridin-2-yl)-N'-isopropyl-[1,3,5]triazin-2,4-diamin

'"H NMR (METANOL-d4)38,54-8,53 (d, 1H), 7,82-7,78 (m, 1H), 7,66-7,61 (m, 1H), 7,55-7,50 (m,
2H), 6,60-6,53 (m, 1H), 4,39-4,24 (m, 1H), 1,34-1,23 (m, 6H). LC-MS: m/z 361,2 (M+H)".
Hop chit 460 - N-(3,5-diflo-phenyl)-6-(3,6-diflo-pyridin-2-yl)-N'-isopropyl-[1,3,5]triazin-2,4-

diamin
~F
F F |’N
QDL
F NTNTN

TH NMR (METANOL-d4)388,03-7,97 (m, 1H), 7,51-7,49 (m, 2H), 7,41-7,30 (m, 1H), 6,68-6,64 (m,
1H), 4,31-4,24 (m, 1H), 1,35-1,27 (m, 6H). LC-MS: m/z 379,1 (M+H)".
Hop chét 461 - N-(3,5-diflo-phenyl)-6-(3-flo-6-metoxy-pyridin-2-yl)-N'-isopropyl-[1,3,5]triazin-

2,4-diamin
o8
Fory!
jeN o
- Ay
H H

'H NMR (METANOL-d4)87,83-7,79 (m, 1H), 7,54-7,51 (m, 2H), 7,22-7,19 (m, 1H), 6,78 (m, 1H),
4,35-4,31 (m, 1H), 4,08 (s, 3H), 1,39-1,31 (m, 6H). LC-MS: m/z 391,3 (M+H)".
Hop chit 462 - 6-(6-amino-pyridin-2-yl)-N-(6-flo-pyridin-3-yl)-N'-isopropyl-[1,3,5]triazin-2,4-
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o NH:

N

T L

N N
H H

diamin
TH NMR (METANOL-d4)38,65-8,58 (m, 1H), 8,50-8,30 (m, 1H), 8,20-7,61 (m, 2H), 7,20-6,90 (m,
2H), 4,60-4,20 (m, 1H), 1,30 (d, 6H). LC-MS: m/z 340,9 (M+H)". |

Hop chét 463 - N-(3,5-diflo-phenyl)-N'-isopropyl-6-(6-prop-1-ynyl-pyridin-2-yl)-[1,3,5]triazin-2,4-

diamin
=
~
F N
QL
- Ay
H H

'H NMR (METANOL-d4)88,39-8,34 (m, 1H), 7,94-7,90 (t, 1H), 7,60-7,52 (m, 3H), 6,62-6,57 (m,
1H), 4,50-4,24 (m, 1H), 2,12 (s, 3H), 1,34-1,29 (m, 6H). LC-MS: m/z 380,9 (M+H)".
Hop chét 464 - N-(3,5-diflo-phenyl)-N'-isopropyl-6-(6-metylamino-pyridin-2-yl)-[1,3,5]triazin-2,4-

diamin

&5,
F N)\N)\N/\\/F
H Aol

'H NMR (METANOL-d4)87,72-7,67 (m, 1H), 7,63-7,52 (m, 3H), 6,68-6,65 (d, 1H), 6,60-6,56 (m,
1H),4,36-4,16 (m, 2H), 2,98 (s, 3H). LC-MS: m/z 441,9 (M+H)".

Hop chit 465 - N-(3,5-diflo-phenyl)-6-(6-metylamino-pyridin-2-yl)-N'-(2,2,2-triflo-etyl)-
[1,3,5]triazin-2,4-diamin

'H NMR (METANOL-d4)38,00-7,85 (m, 1H), 7,84-7,78 (m, 1H), 7,50-7,45(m, 1H), 7,19-7,17 (m,
1H),6,68-6,60 (m, 1H), 4,26-4,23 (m, 1H), 3,14-3,12(d, 3H),1,33-1,28 (m,6H). LC-MS: m/z 372,3
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(M+H)*.
Hop chit 466 - 6-(2,6-diflophenyl)-N2-isopropyl-N4-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-2,4-

diamin

\E‘o FJ?\F

QA

'"H NMR (METANOL-d4):89,0-8,4 (m, 1,0H), 8,05-7,75 (m, 1H), 7,75-7,4 (m, 3 H), 7,15-7,05 (m,
2H), 4,45-4,1 (m, 1H), 3,15 (s, 3H), 1,3 (d, J=6,4, 6H).

LC-MS : m/z 419,8 (M+H)".

Hop chit 467 - N-(3-flo-phenyl)-N'-isopropyl-6-(6-prop-1-ynyl-pyridin-2-yl)-[1,3,5]triazin-2,4-
diamin

.
\/

F | N
QI
N/kN/)\N
H H

'"H NMR (METANOL-d4)38,33-8,31 (m, 1H), 7,92-7,82 (m, 2H), 7,58-7,56 (m, 1H), 7,40-7,30 (m,
2H), 6,78-6,76 (m, 1H), 4,25-4,22 (m, 1H), 2,10 (s, 3H), 1,33-1,28 (m, 6H). LC-MS: m/z 363,2
(M+H)*.

Hop chét 468 - 6-(6-amino-pyridin-2-yl)-N-isopropyl-N'-(5-triflometyl-pyridin-3-yl)-[ 1,3,5]triazin-

2,4-diamin

THNMR (METANOL-d4)89,21 (s, 2H), 8,48 (s, 1H), 7,70-7,58 (m, 2H), 6,74-6,72 (m, 1H), 4,22 (m,
1H), 1,31-1,29 (d, /=8,0 Hz, 6H). LC-MS: m/z 391,3 (M+H)".
Hop chét 469 - 6-[4-(3,5-diflo-phenylamino)-6-isopropylamino-[ 1,3,5]triazin-2-yl]-5-flo-pyridin-2-

ol
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|\ OH

FoEyN

JeNo N

H
"H NMR (METANOL-d4)37,71-7,65 (m, 2H), 7,49-7,47 (m, 2H), 6,77-6,72 (m, 1H), 6,55-6,53(m,
1H), 4,40-4,18 (m, 1H), 1,30-1,25 (m, 6H). LC-MS: m/z 377,2 (M+H)".
Hop chit 470 - 6-(6-amino-pyridin-2-yl)-N-(5-flo-pyridin-3-yl)-N'-isopropyl-[1,3,5]triazin-2,4-

diamin

'"H NMR (METANOL-d4)89,38-9,35 (m, 1H), 8,77-8,63 (m, 2H), 8,09-7,86 (m, 2H), 7,25-7,22 (m,
1H), 4,28-4,25 (m, 1H), 1,34 (dd, 6H). LC-MS: m/z 341,1 (M+H)*.
Hop chat 471 - N-(3-Flo-phenyl)-N'-isopropyl-6-(2-metyl-oxazol-4-yl)-[1,3,5]triazin-2,4-diamin

ﬁ/j
F
N” N
|
@N)\N/)\NJ\
H H
ITH NMR (METANOL-d4)58,46-8,43 (m, 1H), 7,85-7,82 (m, 1H), 7,40-7,27 (m, 2H), 6,78-6,74 (m,

1H), 4,25-4,22 (m, 1H), 2,57 (s, H), 1,29 (dd, J= 13,2 Hz, 6,4 Hz, 6H). LC-MS : m/z 329,2(M+H)".
Hop chét 472 - N-(3-flo-phenyl)-N'-isopropyl-6-(5-metyl-isoxazol-3-yl)-[1,3,5]triazin-2,4-diamin

QU 1

H H
'"H NMR (METANOL-d4)57,87-7,82 (m, 1H), 7,41-7,38 (m, 1H), 7,34-7,26 (m, 1H), 6,77-6,68 (m,
2H), 4,38-4,21 (m, 1H), 2,53 (s, H), 1,29 (dd, J = 10,8 Hz, 6,8 Hz, 6H). LC-MS: m/z 329,3(M+H)".
Hop chit 473 - 6-(2,6-diflo-phenyl)-N-(3-flo-phenyl)-N'-isopropyl-[1,3,5]triazin-2,4-diamin
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F F F
QL
N/l\N/)\N
H H

'"H NMR (METANOL-d4)36,98-6,97 (m, 1H), 6,69-6,54 (m, 3H), 6,28-6,23 (m, 2H), 5,92 (m, 1H),
3,47-3,44 (m, 1H), 0,49 (d, 6H). LC-MS: m/z 359 (M+H)".
Hop chét 474 - 6-(2,6-diflo-phenyl)-N-(5-flo-pyridin-3-yl)-N'-isopropyl-[ 1,3,5]triazin-2,4-diamin

F F F
QL
N ”xN/ANJ\

'"H NMR (METANOL-d4)89,23-9,01 (m, 1H), 8,78-8,43 (m, 2H), 7,63-7,61 (m, 1H), 7,20-7,16 (m,
2H), 4,31-4,20 (m, 1H), 1,33 (d, 6H). LC-MS: m/z 361,1 (M+H)*.
Hop chit 475 - N-(3-Flo-phenyl)-N'-isopropyl-6-(4-triflometyl-thiazol-2-y1)-[1,3,5]triazin-2,4-
diamin

F

A

E N& S
@\ Nl P J\
NJ\NAN
H H

'"H NMR (METANOL-d4)38,71 (s, 1H), 8,24 (d, J = 7,6 Hz, 1H), 8,00-7,86 (m, 1H), 7,52-7,50 (m,
1H), 7,36-7,27 (m, 1H), 4,25-4,08 (m, 1H), 1,21 (d, J = 6,4 Hz, 6H). LC-MS: m/z 399,0(M+H)*.
Hop chét 476 - N=(3,5-diflo-phenyl)-N'-isopropyl-6-(2-metyl-oxazol-4-yl)-[ 1,3,5 ]triazin-2,4-diamin

o]

N/
NN
|
FQN)\N/)\NJ\
H H
'H NMR (METANOL-d4)88,67 (br, 1H), 7,42 (d, J = 9,2 Hz, 2H), 6,77-6,72 (m, 1H), 4,28-4,23 (m,
1H), 2,56 (s, 3H), 1,28 (d, J = 9,6 Hz, 6H). LC-MS : m/z 347,1(M+H)".

Hop chat 477 - 6-(6-amino-3-flopyridin-2-yl)-N2-(3,5-diflophenyl)-N4-isopropyl-1,3,5-triazin-2,4-

diamin
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o NH:
S

"HNMR (METANOL-d4)87,55-7,45 (m, 2H), 7,45-7,35 (m, 1H), 7,0-6,9 (m, 1H), 6,65-6,5 (m, 1H),
4,4-4,15 (m, 1H), 1,4-1,25 (m, 6H). LC-MS: m/z 376,2 (M+H)".

Hop chit 478 -  6-(4-amino-pyrimidin-2-yl)-N-xyclopropylmetyl-N'-(3,5-diflo-phenyl)-
[1,3,5]triazin-2,4-diamin

"H NMR (METANOL-d4)88,26-8,25 (d, J = 5,6 Hz, 1H), 7,532-7,490 (m, 2H), 6,66-6,57 (m, 2H),
3,43-3,23 (m, 2H), 1,16-1,18 (m, 1H), 0,58-0,51 (m, 2H), 0,34-0,29 (m, 2H). LC-MS: m/z 371,2
(M+H)*.

Hop chit 479 - 6-(4-amino-pyrimidin-2-yl)-N-tert-butyl-N'-(3,5-diflo-phenyl)-[1,3,5]triazin-2 4-
diamin

N

50
A A

'"H NMR (METANOL-d4)38,28-8,26 (d, J = 5,2 Hz, 1H),7,49-7,47 (d, J = 8 Hz, 2H), 6,66-6,60 (m,
2H), 1,54 (s, 9H). LC-MS: m/z 373,2 (M+H)".

Z:

Hop chiat 480 -  6-(4-amino-pyrimidin-2-yl)-N-(3,5-diflo-phenyl)-N'-(2,2,2-triflo-etyl)-
[1,3,5]triazin-2,4-diamin
(\rNHz

N |N F F
F N)\\N)\N/q(
H H F
'HNMR (METANOL-d4)58,29-8,26 (m, 1 H), 7,55-7,44 (m, 2H), 6,67-6,59 (m, 2H), 4,44-4,20 (m,
2H). LC-MS: m/z 399,2 (M+H)".
Hop chit 481 - 6-(4-amino-6-(triflometyl)pyrimidin-2-yl)-N2-(3,5-diflophenyl)-N4-isopropyl-
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1,3,5-triazin-2,4-diamin
F

Ej\(\(NHZ
NN
F
N N
|
FQN*NANJ\
H H
'H NMR (METANOL-d4)37,53 (d, J = 8,0 Hz, 2 H), 6,98 (s, 1H), 6,63-6,55 (m, 1H), 4,50-4,23 (m,
1H), 1,34 (d, J = 6,2 Hz, 6 H). LC-MS: m/z 427,1 (M+H)".
Hop chét 482 - 6-(2-amino-pyrimidin-4-yl)-N-(3,5-diflo-phenyl)-N'-isopropyl-[1,3,5]triazin-2,4-

diamin

'"H NMR (METANOL-d4)58,47-8,46 (m, 1H), 7,60-7,48 (m, 3H), 4,26-4,22 (m, 1H), 1,33-1,26(m,
6H). LC-MS: m/z 372,3 (M+H)".
Hop chit 483 - 6-(4,6-diclopyridin-2-yl)-N2-isopropyl-N4-(3-(metylsulfonyl)phenyl)-1,3,5-triazin-

2,4-diamin
Cl SN Cl
\$S|>¢O l N

'"H NMR (DMS0-d6)510,40 (br, 1H), 8,88 (s, 1H), 8,34-8,18 (m, 2 H), 7,99 (s, 1H), 7,81-7,79 (m,
1H), 7,56-7,53 (m, 2H), 4,23 (br, 1H), 3,18 (m, 3H), 1,20 (s, 6H). LC-MS: m/z 475,0 (M+H)*.
Hop chit 484 - 6-(3-flo-6-(triflometyl)pyridin-2-y1)-N2-isopropyl-N4-(3-(metylsulfonyl)phenyl)-
1,3,5-triazin-2,4-diamin

NCOF
N

N“N
@Lﬂimj\
'H NMR (METANOL-d4)38,52 (s, 1H), 8,03-7,95 (m, 2H), 7,79 (br, 1H), 7,61-7,53 (m, 2H), 4,36-
4,28 (m, 1H), 3,11 (d, 3H), 1,31-1,21 (m, 6H). LC-MS: m/z 471,1 (M+H)*.
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Hop chét 485 - 6-(6-amino-4-clopyridin-2-yl)-N2-(3,5-diflophenyl)-N*-isopropyl-1,3,5-triazin-2,4-

diamin
Cla~NH2
F | N
Q L
. .
H H

'H NMR (METANOL-d4)87,66 (s, 1H), 7,49-7,47 (d, 2H), 6,73 (s, 1H), 6,57-6,50 (m, 1H), 4,47-
4,09 (m, 1H), 1,35-1,26 (m, 6H). LC-MS: m/z 392,1 (M+H)*.
Hop chét 486 - 6-(4-clo-6-metoxypyridin-2-y1)-N2-(3,5-diflophenyl)-N*-isopropyl-1,3,5-triazin-2,4-

diamin
cl 1 O
F N
Q L L
; W
H H

'HNMR (METANOL-d4)88,05 (s, 1H), 7,52 (br, 2H), 7,00 (s, 1H), 6,58-6,52 (m, 1H), 4,40-4,21 (m,
1H), 4,07 (s, 3H), 1,31-1,29 (d, 6H). LC-MS: m/z 407,1 (M+H)".

Hop chat 487 - (2-(4-((3,5 -diflophenyl)amino)-6-(isopropylamino)-1,3,5-triazin-2-yl)-6-
(triflometyl)pyridin-4-yl)metanol

"HNMR (METANOL-d4)38,66 (s, 1H), 7,92 (s, 1H), 7,54-7,52 (d, J = 8 Hz, 2H), 6,60-6,54 (m, 1H),
4,83 (s, 2H), 4,47-4,22 (m, 1H), 1,33-1,31 (d, /= 6,4 Hz, 6H). LC-MS: m/z 441,1 (M+H)".
Hop chét 488 - 6-(6-(1,1-difloetyl)-4-flopyridin-2-yl)-N2-isopropyl-N*-(3-(metylsulfonyl)phenyl)-

1,3,5-triazin-2,4-diamin
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'H NMR (METANOL-d4)88,95 (m, 1H), 8,3(m, 1H), 7,75(m, 1H), 7,6-7,5 (m, 3H), 4,4 (m, 1H),
3,15 (s, 3H),2,2-2,0 (m, 3H), 1,4-1,3 (m, 6H).
Hop chét 489 - 6-(6-amino-4-flopyridin-2-yl)-N2-(3,5-diflophenyl)-N*-isopropyl-1,3,5-triazin-2,4-
diamin
Feo - NH2
L
F

F/©\N)N\\/NJI\NJ\

H H
'HNMR (DMS0)810,15 (m, 1H), 8,0 (m, 1H), 7,7-7,5(m, 2H), 7,2 (m, 1H), 6,75 (m, 1H) 6,36 (m,
1H), 6,26 (m, 2H), 4,4-4,0 (m, 1H), 1,2 (m, 6H).

Hop chat 490 - (2-clo-6-(4-((3,5-diflophenyl)amino)-6-(isopropylamino)-1,3,5-triazin-2-yl)pyridin-

4-yl)metanol
cl

HO A

F N
JeW e
AN

'HNMR (METANOL-d4)810,28-10,24 (m, 1H), 8,29 (s, 1H), 8,16-7,88 (m, 1H), 7,71-7,54 (m, 2H),
7,54-7,53 (d, 1H), 6,80- 6,72 (m, 1H), 5,63-5,60 (q, 2H), 4,63-4,61 (m, 1H), 4,33-4,05 (m, 1H), 1,21-
1,19 (d, 6H). LC-MS : m/z 407,1 (M+H)".

Hop chét 491 - 6-(6-aminopyridin-2-yl)-N2-(3,5-diflophenyl)-N4-(2,2,2-trifloetyl)-1,3,5-triazin-2,4-
diamin

~ - NH2

N

F

F Nj:rq/l’tN/\,<F
H H F F

'HNMR (METANOL-d4)88,10-8,07 (m, 1 H), 7,93-7,86 (m, 1 H), 7,54-7,41 (m, 2 H), 7,25-7,22 (m,

1 H), 6,69-6,65 (m, 1 H), 4,42-4,25 (m, 2 H). LC-MS : m/z 398,2 (M+H)*.

Hop chét 492 - 6-(6-aminopyridin-2-yl)-N2-(3-flophenyl)-N4-isopropyl-1,3,5-triazin-2,4-diamin
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N NH,
F | =N
@ 1N
AN,
H H

'H NMR (METANOL-d4)58,04-8,00 (m, 1 H), 7,83 (br, 2 H), 7,40-7,37 (m, 1 H), 7,33-7,28 (m, 1
H), 7,18-7,16 (m, 1 H), 6,79 (t, 1 H), 4,51-4,25 (m, 1 H), 1,29 (d, 6 H). LC-MS : m/z 340,2 (M+H)".
Hop chit 493 - 6-(6-amino-3-flopyridin-2-yl)-N2-(tert-butyl)-N4-(2-(triflometyl)pyridin-4-y1)-
1,3,5- triazin-2,4-diamin
Budc 1: Didu ché (E)-2-(tert-butyl)-1-(diaminometylen)guanidin. CuSO4.5H20 (14,9, 0,059mol),
tiép theo 2-metylpropan-2-amin (11,3g, 0,155mol) duoc bd sung vao hdn hgp gdm 1-phenyl-
2-xyanoguanidin (10g, 0,119mol) trong etanol/nuéc (176,5m1/70,6ml). Hon hop nay dugc
1am ting nhiét do dé hoi hwu trong thoi gian 16 gid. Hdn hop nay dwoc bd sung nuéce (137ml) va
dung dich nude HCI (59,5ml trong 100ml nuéc) vao & nhiét d6 ndm trong khoang tir 25°C dén 30°C.
Hbn hop thu duge duge khudy & nhiét do trong phong trong thdi gian 30 phat. Tiép d6, NazS (47,6g
trong 100m] nuéc) dugc bd sung vao va khudy trong thdi gian 30 phit nita. CuS khong hoa tan duoc
loc bo. Dich loc dugc giam nhiét do dén 10°C va dung dich nuéc NaOH (27g NaOH trong 100ml
nudce) duoc bd sung nhé giot viao. Hon hop nay duoc chiét bing diclometan (100mix3). Lép nude
duoc cb va cin duge bd sung diclometan (200ml) va hdn hop ndy dugc khudy trong thoi gian 1 gioy
va hdn hop nay dugc loc. Dich loc duoc ¢b dé tao ra (E)-2-(tert-butyl)-1-(diaminometylen)guanidin
& dang rén mau nau.

XL K
'"H NMR (CDCl3)81,32-1,37 (m, 9H).
Budc 2: Didu ché N2-(tert-butyl)-6-(3,6-diflopyridin-2-yl)-1,3,5-triazin-2,4-diamin. Hén hop gbm
(E)-2-(tert-butyl)-1-(diaminometylen) guanidin (1,2g, 7,6mmol), metyl 3,6-diflopicolinat (1,3g,
7,6mol) va MeONa (0,9¢, 15,2mol) trong MeOH (25ml) dugc khudy trong thoi gian 5 gid & nhiét
do trong phong. TLC cho thiy phan @mg da hoan thanh. Hdn hgp nay dugc rét vao nudc (15ml),
chiét bing EA (50ml) trong 3 1an. Lép hitu co két hop duoc 1am khd, co va tinh ché theo phuong
phap séc ky long cao 4p didu ché dé tao ra N2-(tert-butyl)-6-(3,6-diflopyridin-2-yl)-1,3,5-triazin-

2,4-diamin & dang ran mau trang.
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~F
E | _N
Lk
HZN*N/ N

IH NMR (CDC13)87,5 (m, 1H), 7,0 (m, 1H), 5,4(B, 1H), 5,1-5,2 (br s, 2H), 4,4 (m, 9H).
Budc 3: Didu ché N2-(tert-butyl)-6-(3,6-diflopyridin-2-yl)-N4-(2-(triflometyl) pyridin-4-yl)-1,3,5-

triazin-2,4-diamin

N F
U L o
HNT N7 N

Pd(OAc),, xantphos,
dioxan

Pd(OAc)2 dugc bd sung vao hdn hop gdbm N2-(tert-butyl)-6-(3,6-diflopyridin-2-yl)-1,3,5-triazin-
2,4-diamin (0,4g, 1,4mmol), 4-clo-2-(triflometyl)pyridin (0,31g, 1,7mmol), Cs2CO3 (0,7g,
2,1mmol) va X-phos (0,048g, 0,07mmol) trong dioxan (10ml) trong mdi trudng khi bao vé N2. Hon
hop phéan tmg nay dugc ting nhiét 46 dén 80 do va khudy trong thoi gian 2 gid. TLC cho thiy phan
mg da hoan thanh. Hdn hop phan tmg nay dugc bd sung nude (10ml), chiét bang EA (100ml) trong
3 1an. Lép hitu co két hop dugc 1am khd va ¢d. Can dugce tinh ché theo phwong phép chuén dé tao
ra N2-(tert-butyl)-6-(3,6-diflopyridin-2-yl)-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2 4-

diamin.

N” N
ey
'H NMR (CDCl3)88,6-8,4 (m, 2H), 7,65 (m, 1H), 7,5-7,4 (m, 2H), 7,1 (m, 1H),5,7 (m, 1H), 1,45 (m,
9H).
Budc 4: Didu ché 6-(6-amino-3-flopyridin-2-yl)-N2-(tert-butyl)-N4-(2-(triflometyl)pyridin-4-yl)-
1,3,5-triazin-2,4-diamin - Hop chat 494
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Dung dich NH3/EtOH bdo hoa (15ml) dugc bd sung vao dung dich chira N?-(tert-butyl)-6-(3,6-
diflopyridin-2-yl)-N*-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin (300mg, 0,7mmol) va
Cul (134mg, 0,7mmol) trong THF (5ml) . H3n hop phan ting niy dugc khudy trong binh phéan ung
bit kin & 130 d6 trong thdi gian 10 gid. LCMS cho thdy phan tng d4 hoan thanh. Dung méi duge
loai bo va cin duoc tinh ché theo phuong phép chuin dé tao ra 6-(6-amino-3-flopyridin-2-yl)-N2-
(tert-butyl)-N4-(2-(triﬂometyl)pyridin-4-yl)-1,3,5 -triazin-2,4-diamin.

'"H NMR (CDC13)88,63 (m, 1H), 8,45 (m, 1H), 7,85 (m, 1H), 7,5-7,4(m, 1H), 6,75(m, 1H), 1,5 (m,
9H).

Theo cach thirc chung thé hién trén so do 3, budc 2, cac chat trung gian dudi day duoc didu ché:
6-(4-(triflometyl)pyrimidin-2-yl)-1,3,5-triazin-2,4(1H,3H)-dion

" F
MF
N.__N
I\/’L

0O~ 'N” O
H

HN

LCMS: m/z 260,1 (M+H)".
Metyl 6-(4,6-dioxo-1,4,5,6-tetrahydro-1,3,5-triazin-2-yl)pyridin-2-ylcarbamat
Mo
T

X

N O
H

o>_§
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LCMS: m/z 264,2 (M+H)*.
6-(4-metoxypyridin-2-yl)-1,3,5-triazin-2,4(1H,3H)-dion

0
|

- X

N

NZ >NH
o)\N’l\\o
H
LCMS: m/z 221,1 (M+H)".

Theo c4ch thirc chung thé hién trén So dd 3, budc 3, cac chit trung gian dué6i day duoc didu ché:

2,4-diclo-6-(4-(triflometyl)-pyrimidin-2-yl)-1,3,5-triazin.
s
N
N I/ N
o
cl )\N/)\CI

LCMS: m/z 296,0 (M+H)*.
2,4-diclo-6-(6-diflometyl -pyridin-2-yl)-[1,3,5]triazin

LA

N

Cl N~ CI

LCMS: m/z 277,0 (M+H)*.
2,4-diclo-6-[6-(1,1-difloetyl)-pyridin-2-yl]-[1,3,5]triazin

NN

|
Cl)\\ N )\CI
LCMS: m/z 290,9 (M+H)".
Metyl 6-(4,6-diclo-1,3,5-triazin-2-yl)-pyridin-2-ylcarbamat
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LCMS: m/z 300,1 (M+H)*.
2,4-diclo-6-(4-metoxypyridin-2-yl)-1,3,5-triazin

0 AN
\9
N* JN\

Cl/k\N cl

LCMS: m/z 257,1 (M+H)*.

Theo céch thirc chung thé hién trén so dd 3, cac budc 4 dén 5, cac hop chét duéi day duoc didu ché
tir cc chit phan Gng thich hop va céc chét trung gian:

Hop chit 494 - N-[2-(1, 1-diflo-etyl)-pyridin-4-yl]-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5] triazin-2,4-diamin

v &

x Aol
'HNMR (METANOL-d4)38,67 (s, 1H), 8,51-8,18 (m, 3H), 7,97-7,73 (m, 2H), 4,51-4,32 (m, 1H),
1,97 (t; J=18,8 Hz, 2H), 1,32 (d, /= 6,4 Hz, 6 H). LC-MS: m/z 440,3 (M+H)".
Hop chit 495 - 3-[4-(6-clo-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-[1,3,5]triazin-2-
ylamino]-2,2-dimetyl-propan-1-ol

T4

/

'H NMR (METANOL-d4)88,63-8,45 (m, 3H), 8,44-7,99 (m, 2H), 7,97-7,62 (m, 1H), 3,49 (s, 1H),
3,43 (s., 1H), 3,40 (s, 1H), 3,23 (s., 1H), 0,98 (d., ] = 6,4 Hz, 6H). LC-MS: m/z 454,3 (M+H) *.
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Hop chit 496 - 2-{4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-propan-2-ol

F
N7 N7 N
| |
5N)\N/)\NJ\
'H NMR (METANOL-d4)38,66 (s, 1H), 8,29-8,11 (m, 3H), 7,88 (s, 1H), 7,58-7,56 (m, 1H), 4,40-
4,29 (m., 1H), 1,49 (s, 6H), 1,25 (d., J=6,4 Hz, 6H). LC-MS: m/z 434,3 (M+H)".

Hop chit 497 -  3-[4-(6-clo-pyridin-2-yl)-6-isopropylamino-[1,3,5]triazin-2-ylamino]-N-
xyclopropylmetyl-benzensulfonamit
~ O
A/n -0 I A
~s%q
NN
I
s

'"H NMR (METANOL-d4)88,70 (s, 1H), 8,50 (m, 1H), 8,14-8,10 (m, 1H), 7,82-7,80 (m, 1H), 7,69-
7,67 (m., 2H), 7,58 (m, 1H), 4,42 (m, 1H), 2,78-2,76 (d., J = 6,8 Hz, 2H),1,36-1,28 (d, J = 10 Hz,
6H), 0,87-0,81 (m, 1H), 0,43-0,38 (m, 2H), 0,10-0,07 (m, 2H). LC-MS: m/z 474,3 (M+H)*.

Hop chét 498 - 5-[4-(6-clo-pyridin-2-yl)-6-(2,2-dimetyl-propylamino)-[1,3,5]triazin-2-ylamino]-

nicotinonitril
| N Cl
N
CN 7

s
Na N)\N/)\N/\‘/

H H
'"HNMR (METANOL-d4)6 9,01-8,94 (m, 2H), 8,53-8,41 (m, 2H), 8,00-7,96 (m, 1H), 7,62-7,60 (m,
1H), 3,35 (s, 3H), 1,00 (s, 9 H). LC-MS : m/z 395,2 (M+H)*.
Hop chit 499 - 6-(6-clo-pyridin-2-yl)-N-(2-metoxy-1-metyl-etyl)-N'-(2-triflometyl-pyridin-4-yl)-
[1,3,5]triazin-2,4-diamin
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\Cl

/N

CF;

@\NJ\NJ\N&O\

H H
'"H NMR (METANOL-d4)38,62-8,43 (m, 3H), 8,25-8,61 (m, 3H), 4,40-4,36 (m, 1H), 3,56-3,48 (m,
2H), 3,47 (s, 3H), 1,32-1,26 (s, 3 H). LC-MS : m/z 440,3 (M+H)".
Hop chit 500 - 1-[4-(2-Flo-pyridin-4-ylamino)-6-(6-triflometyl-pyridin-2-y1)-[1,3,5]triazin-2-
ylamino]-2-metyl-propan-2-ol
Béng c4ch 4p dung quy trinh chuén néu trén, trlr thay t-BuONa bing Cs,COs3, tao ra hop chit néu &
dé muc nay.

F
F

A F

F I N

Q}Ax
N N Toou

'"HNMR (METANOL-d4)3 8,79-8,81 (d, J = 8 Hz, 1H), 8,37-8,43 (m, 1H), 8,20-8,24 (m, 2H), 7,56-

7,72 (m, 2H), 3,65 (s, 2H), 1,36 (s, 6H). LC-MS : m/z 424,2 (M+H)*.

Hop chidt 501 -  N-Isopropyl-N'-(6-metyl-pyridazin-4-yl)-6-(6-triflometyl-pyridin-2-yl)-

[1,3,5]triazin-2,4-diamin

Bang cach 4p dung quy trinh chudn néu trén, trir thay t-BuONa bang Cs,COs3, tao ra hop chit néu &

dé muc nay.

F
F

(T

2N
L
Ny m)\N/ u

THNMR (METANOL-d4)3 9,30-8,85 (m, 2 H), 8,78-8,80 (d, J =8 Hz, 1H), 8,29-8,28 (m, 1H), 8,07-
8,15 (m, 1H), 4,36-4,55 (m, 1H), 2,87 (s, 3H), 1,38-1,41 (m, 6H). LC-MS: m/z 391,2 (M+H)".
Hop chét 502 - tert-butyl este clia axit 4-[4-(6-clo-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-

[1,3,5]triazin-2-ylamino]-piperidin-1-carboxylic

Z Cl
z N JJ\
H

N N
H
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'HNMR (CDCI3-de)88,51-8,55 (m, 2H), 8,27 (d, J = 7,6 Hz, 1H), 7,77 (t, ] = 8 Hz, 1H), 7,45-7,50
(m, 2H), 7,28-7,33 (m., 1H), 5,65 (d, J = 7,6 Hz, 1H), 3,95-4,11 (m, 3H), 2,88-2,93 (m., 2H), 2,02
(d,J=11,2 Hz, 2H), 1,41-1,51 (m, 11 H). LC-MS : m/z 552,0 (M+H)".

Hop chét 503 - N-(5-Flo-pyridin-3-yl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-
2,4-diamin

F

F

“

i SN
'HNMR (METANOL-d4)38,66-8,62 (m, 2H), 8,54 (br, 1H), 8,17 (t, J = 7,8 Hz, 1H), 8,09-8,05 (m,
1H), 7,93 (d, J = 7,6 Hz, 1H), 4,24-4,21 (m, 1H), 1,26 (d, J = 4,2 Hz, 6H). LC-MS: m/z 394,2
(M+H)*.

N-(6-Flo-pyridin-3-yl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-[ 1,3,5]triazin-2,4-diamin

L F

/| F
N

F X

T LA

'"H NMR (METANOL-d4)88,53-8,50 (m, 2H), 8,46-8,24 (m, 1H), 8,07 (t,J = 7,8 Hz, 1H), 7,84 (d,
J=17,6 Hz, 1H), 6,97-6,94 (m, 1H), 4,35-4,13 (m, 1H), 1,19 (d, J = 6,4 Hz, 6H). LC-MS: m/z 394,1
(M+H)*,
Hop chat 504 - N-(3-Oxa-bixyclo[3.1.0]Thex-6-yl)-N'-(2-triflometyl-pyridin-4-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin

T F
I\E/)\N\N 0
> NJI\NJ\N

'"HNMR (METANOL-d4)88,60 (dd, J = 8,0 Hz, 2,0, 1H) 8,53 (dd, J=5,6 Hz, 1,6, 1H), 8,34 (s, 1H),
8,26-8,21 (m, 2H), 8,01-7,97 (m, 1H), 4,10 (d, J = 7,4 Hz, 2H), 3,80 (d, J = 8,4 Hz, 2H), 2,80-2,77
(m, 1H), 2,06 (s, 2H). LC-MS : m/z 484,3 (M+H)*.

Hop chdt 505 - 4-[4-(3-Oxa-bixyclo[3.1.0]hex-6-ylamino)-6-(6-triflometyl-pyridin-2-y)-

[1,3,5]triazin-2-ylamino]-pyridin-2-carbonitril
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Béng cach ap dung quy trinh chudn néu trén, trir thay t-BuONa béng Cs,CO3, dé tao ra hop chat néu

& dé muc nay.

L
N N N
H H

'H NMR (METANOL-d4)38,69-8,51 (m, 3H), 8,24-8,20 (m, 1H), 8,09-7,98 (m, 2H), 4,12 (d, J =

9,2 Hz, 2H), 3,84 (d, ] = 8,4 Hz, 2H). 2,75 (s, 1H), 2,02 (s, 2H). LC-MS: m/z 441,3 (M+H)*.

Hop chét 506 - N-(6-Flo-pyridin-3-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-yl)-6-(6-triflometyl-pyridin-

2-yD)-[1,3,5]triazin-2,4-diamin

T F

“ ] F
X

N
A7 NTSN 0
T
H H

'H NMR (METANOL-d4)38,69-8,61 (m, 2H), 8,38 (br , 1H), 8,16 (t, ] = 8,0 Hz, 1H), 7,92(d, J =
8,4 Hz, 1H), 7,05 (dd, J = 6,4 Hz, 2,4, 1H), 4,04 (d, J = 8,4 Hz, 2H), 3,78 (d, J = 8,4 hz, 2H), 2,64
(s, 1H), 1,94 (s, IH). LC-MS: m/z 433,9 (M+H)". »
N-(2-Flo-pyridin-4-yl)-N'-(3-oxa-bixyclo[3.1.0]Thex-6-yl)-6-(6-triflometyl-pyridin-2-y1)-[ 1,3,5]-

triazin-2,4-diamin

F
/| F
F NN
|
A H)\N/)\N

'HNMR (METANOL-d4)38,68-8,66 (m, 1H), 8,24-7,97 (m, 4H), 7,50 (d, J = 5,2 Hz, 1H), 4,12 (d,
J=8,4 Hz, 2H), 3,83 (d, J = 8,0 Hz, 2H), 2,71 (s, 1H), 2,05-1,99 (m, 2H). LC-MS: m/z433,9 (M+H)".
Hop chét 507 - N-(3-Oxa-bixyclo[3.1.0]hex-6-yl)-N'-(5-triflometyl-pyridin-3-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin

FF

Z l F

rSF (Eq/k
%L LA
Ny N*N/)\u
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'H NMR (METANOL-d4)89,38 (br, 1H), 8,82-8,42 (m, 4H), 8,24 (d, J = 8,4 Hz, 1H), 4,05 (d, J =
8,4 Hz, 2H), 3,79 (d, J = 8,4 Hz, 2H), 2,81 (s, 1H), 2,15 (s, 2H). LC-MS: m/z 484,3 (M+H)".

Hop chit 508 - N-(2-Flo-pyridin-4-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-yl)-6-(6-triflometyl-pyridin-
2-yl)-[1,3,5]triazin-2,4-diamin

Bing cach &p dung quy trinh chun néu trén, trir thay t-BuONa bing Cs,COs, dé tao ra hop chét néu

¢ dé muc nay.

FF

/I F

F N
|

AL,

'H NMR (METANOL-d4)58,48-8,50 (d, J = 7,2 Hz, 1 H), 7,97-8,15 (m, 3 H), 7,79-7,96 (m, 1 H),
7,48-7,54 (m, 1 H), 4,13-4,15 (d, ] = 8,8 Hz, 2 H), 3,83-3,85 (d, J = 8 Hz, 2 H), 2,78 (s, 1 H), 2,07-
2,10 (d, J = 13,2 Hz, 2H). LC-MS: m/z 400,1 (M+H)".

Hop chét 509 - N-(3-Oxa-bixyclo[3.1.0]hex-6-yl)-N'-(2-triflometyl-pyridin-4-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin

Béng cach 4p dung quy trinh chun néu trén, trir thay t-BuONa biang Cs2CO3, dé tao ra hop chét néu
& dé muc nay. |

T F

z ] F

|
A A,

'H NMR (METANOL-d4)38,47-8,66 (m, 2 H), 8,07-8,28 (m, 3 H), 7,76-7,78 (d, ] = 8 Hz, 1 H),
4,06-4,14 (m, 2 H), 3,80-3,82 (d, J = 8,4 Hz, 2 H), 2,82 (s, 1 H), 2,04-2,16 (m, 2 H). LC-MS: m/z
450,1 (M+H)".

Hop chét 510 - N-(3-Oxa-bixyclo[3.1.0]hex-6-yl)-N'-(5-triflometyl-pyridin-3-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin

Bing c4ch 4p dung quy trinh chun néu trén, trir thay t-BuONa bing Cs;CO3, d& tao ra hop chat néu

0 dé muc nay.
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F
7 F
|
FF (/E(k
|
Na N)\N/)\N

"HNMR (METANOL-d4)89,05-9,20 (m, 1 H), 8,36-8,45 (m, 3 H), 7,96-7,97 (m, 1 H), 7,57-7,60 (d,
J=17,6 Hz, 1 H), 4,04-4,06 (d, J = 8,4 Hz, 2 H), 3,75-3,77 (d,J = 8,4 Hz, 2 H), 2,78 (s, 1 H), 1,94 (s,
2 H). LC-MS: m/z 450,1 (M+H)".

Hop chédt 511 - 6-(6-clo-pyridin-2-yl)-N-(5-flo-pyridin-3-yl)-N'-(3-oxa-bixyclo[3.1.0]Thex-6-yl)-
[1,3,5]triazin-2,4-diamin

F NN
@\ NTSN 0
A

'H NMR (DMSO0-d¢)810,50-10,60 (m, 1H), 8,79-8,91 (m, 1H), 8,43-8,48 (m, 2H), 8,19-8,29 (m.,
2H), 8,05-8,11 (m, 1H), 7,67-7,73 (m, 1H), 3,95-4,06 (m, 2H), 3,68-3,70 (m, 2H), 3,32-3,33 (m,
1H), 1,95 (s, 2 H). LC-MS: m/z 400,2 (M+H)*. ‘

Hop chét 512 - 6-(6-clo-pyridin-2-yl)-N-(6-flo-pyridin-3-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-yl)-
[1,3,5]triazin-2,4-diamin

/ICI
N

F Z NN (0}
\@\N)LN/)\N

H H
'H NMR (DMSO0-ds)810,36 (br, 1H), 8,76-8,93 (m, 1H), 8,30-8,43 (m, 3H), 8,04-8,10 (m., 1H),
7,70-7,72 (m, 1H), 7,13-7,20 (m, 1H), 3,96-3,94 (m, 2H), 3,65-3,70 (m, 2H), 3,32-3,33 (m, 1H),
2,09 (s, 2 H). LC-MS : m/z 400,2 (M+H)".
Hop chdt 513 -  6-(6-clo-pyridin-2-yl)-N-[2-(1,1-diflo-etyl)-pyridin-4-yl]-N'-isopropyl-
[1,3,5]triazin-2,4-diamin

N Cl
F. F l N
RNl
ey
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'H NMR (METANOL-d4)58,51-8,14 (m, 3H), 7,96-7,59 (m, 3H), 4,52-4,26 (m, 1H), 1,97 (t, ] =
18,8 Hz, 2H), 1,31 (t., ] = 6,4 Hz, 6H). LC-MS: m/z 406,3 (M+H) *.

Hop chét 514 - 2-{4-[4-(6-clo-pyridin-2-yl)-6-isopropylamino-[1,3,5]triazin-2-ylamino]-pyridin-2-
yl}-propan-2-ol

5 x DY Py
IH NMR (METANOL-d4)58,48-8,30 (m, 3H), 7,99-7,95(m, 1H), 7,77-7,61 (m, 2H), 4,51-4,37 (m,
1H), 1,57 (s., 6H), 1,30 (d., ] = 6,4 Hz, 6H). LC-MS: m/z 400,3 (M+H)*.

Hop chat 515 - N-(3,5-diflo-phenyl)-N'-(2-metyl-xyclopropyl)-6-pyridin-2-yl-[1,3,5]triazin-2,4-

diamin

F Z
QAL
F N/kN/)\

'H NMR (METANOL-d4)58,72-8,48 (m, 2H), 8,08-7,57 (m, 4H), 6,58 (s, 1H), 2,27-2,57 (m, 1H),
1,20 (s., 3H), 0,99-0,75 (m, 2H), 0,64-0,51 (s, H). LC-MS: m/z 455,2 (M+H) .

Hop chit 516 - N-(2-Metyl-xyclopropyl)-6-pyridin-2-yl-N'-(2-triflometyl-pyridin-4-yl)-
[1,3,5]triazin-2,4-diamin

X
rr U _N
F
N7 1N SN
S AN

'H NMR (METANOL-d4)58,73-7,98 (m, 6H), 7,61-7,58 (m, 1H), 2,79-2,54 (m, 1H), 1,20 (d, J =
6,0 Hz, 3H), 0,85-0,81 (m., 1H), 0,71-0,67 (m, 2H). LC-MS: m/z 388,3 (M+H) *.

Hop chét 517 - N-(2,2-dimetyl-propyl)-6-pyridin-2-yl-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5triazin-
2,4-diamin
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X
F F l N
F
N7 ' N| SN
S N/kN//kN/%/

"H NMR (METANOL-d4)88,75-8,49 (m, 4H), 8,03-7,76 (m, 1H), 7,62-7,59 (m, 2H), 3,41 (s, 2H),
0,99 (s., 9H). LC-MS: m/z 404,3 (M+H) *.
Hop chit 518 - 3-[4-(6-clo-pyridin-2-yl)-6-isopropylamino-[1,3,5]triazin-2-ylamino]-N-(2,2,2-

triflo-etyl)-benzensulfonamit

SN (o]
FaC ﬁ 0} | N
NoZ T4
KN s%,
APy
H H

'"H NMR (DMSO0-de)58,74 (s, 1H), 8,70-8,40 (m, 1H), 8,37-8,30 (m, 1H), 8,30-8,11 (m, 1H), 8,09-
8,01 (m., 1H), 7,84-7,82 (m, 1H), 7,69 (m, 1H), 7,54 (m, 1H), 7,48-7,44 (m, 1H), 4,33-4,22 (m, 1
H), 3,72-3,62 (m, 2H), 1,23-1,20 (d, J = 12 Hz, 6H). LC-MS : m/z 501,8 (M+H)".

Hop chét 520 -1-[4-(3,5-diflo-phenylamino)-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-

ylamino]-propan-2-ol

N
|
H/kNékH/\%OH
"HNMR (METANOL-d4)58,66-8,68 (m, 1H), 8,19-8,23 (m, 1H), 7,96-7,98 (m, 1H), 7,51-7,57 (m.,
2H), 6,57-6,60 (m, 1H), 3,56-3,61 (d, J =20 Hz, 2 H), 1,29 (s, 6 H). LC-MS : m/z 441,2 (M+H)*.
Hop chidt 521 - N-(2,2-dimetyl-propyl)-N'-pyrimidin-5-yl-6-(6-triflometyl-pyridin-2-yl)-

F NN
je B
F N

[1,3,5]triazin-2,4-diamin
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'HNMR (METANOL-d4)39,28-9,31 (m, 2H), 8,79-8,82 (m, 1H), 8,67-8,69 (m, 1H), 8,19-8,23 (m,
1H), 7,96-7,98 (m, 1H), 3,37-3,45 (m, 1H), 3,30-3,37(m, 1H), 1,01 (s, 9 H). LC-MS : m/z 405,3
(M+H)™.

Hop chit 522 -N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-6-(4-(triflometyl)pyrimidin-2-yl)-
1,3,5-triazin-2,4-diamin

Bing céach 4p dung quy trinh chun néu trén, trir thay t-BuONa bing Cs2COs, dé tao ra hop chét néu
& d& muc nay.

F
F

e

'H NMR (DMSO-de):610,63-10,81-10,95 (m, 1H), 9,36-9,39 (m, 1H), 8,73 (s, 1H), 8,08-8,56 (m,
3H), 7,84-7,85 (m, 1H), 4,14-4,19 (m, 1H), 1,20-1,24 (m, 6H). LC-MS: m/z 444,8 (M+H)".
Hop chit 523 -N2-neopentyl-N4-(2-(triflometyl)pyridin-4-yl)-6-(4-(triflometyl)pyrimidin-2-yl)-

3;“

1,3,5-triazin-2,4-diamin
Bing céach 4p dung quy trinh chudn néu trén, trir thay t-BuONa bing Cs2COs, dé tao ra hop chit néu
& d& muc nay.

F
F

N

1H NMR (DMSO-de):610,70-10,95 (m, 1H), 9,23 (d, J = 6,0 Hz, 1H), 8,86 (s, 1H), 8,36-8,76 (m,
3H), 7,64-7,66 (m, 1H), 3,29-3,35 (m, 2H), 0,90-1,0,95 (m, 9H). LC-MS: m/z 473,2 (M+H)".
Hop chét 524 - N-(2-metoxy-propyl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-pyridin-4-yl)-

?m

[1,3,5]triazin-2,4-diamin

&7*

‘ NG N/w/o\
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'HNMR (METANOL-d4)38,75-8,77 (m, 1H), 8,66-8,67 (m, 1H), 8,50-8,52 (m, 1H), 8,36-8,38 (m,
1H), 8,1,7-8,18 (m, 1H), 7,91-7,92 (m., 1H), 3,52-3,80 (m, 3H), 3,45 (s., 3H), 1,27-1,255 (d., ] = 6,0
Hz, 2H). LC-MS: m/z 474,2 (M+H)".

Hop chét 526 - N-(2-metoxy-1-metyl-etyl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-pyridin-
4-yD)-[1,3,5]triazin-2,4-diamin

TF

X
F | F

F. F N

QL L

X N N/)\N (ONQ
H H

'HNMR (METANOL-d4)58,69-8,67 (m, 1H), 8,61-8,29 (m, 2H), 8,22-7,87 (m, 3H), 4,62-4,37 (m,
1H), 3,57-3,46 (m., 2H), 3,31 (s, 3H), 1,33-1,30 (m, 3H). LC-MS: m/z 473,9 (M+H)".

Hop chit 527 - 2-[4-(6-Triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-
[1,3,5]triazin-2-ylamino]-propan-1-ol

TF

X
F | F

?3:\ (EN)<

N7 NTSN

[ l Jy

X N/KN/)\N OH
H H

'HNMR (METANOL-d4)38,73-8,48 (m, 3H), 8,23-7,92 (m, 3H), 4,62-4,29 (m, 1H), 3,70-3,67 (m,
2H), 1,335-1,319 (d, J = 6,4 Hz, 3H). LC-MS: m/z 459,9 (M+H)*.

Hop chét 528 - N-(3-metoxy-propyl)-N'-(2-triflometyl-pyridin-4-yl)-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin

F
Z F
NT SN
5\ JL /)\ 0
N NN
'"HNMR (METANOL-d4)88,67-8,69 (m, 1 H), 8,50-8,61 (m, 2 H), 8,19-8,23 (m,1 H), 7,93-7,99(m,
2 H), 3,61-3,69 (m, 2 H), 3,54-3,56 (m, 2 H), 3,30-3,37(m, 1 H), 1,93-1,99 (m, 2 H). LC-MS: m/z
4743 (M+H)".
Cac hop chit 529 - N-(Tetrahydro-furan-3-yl)-N'-(2-triflometyl-pyridin-4-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin
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FF
NTOF
Fj/j;:\ |/N
N/l N”N/C
| 0
N\
N NJ\NJ\N

"H NMR (METANOL-d4)38,66-8,68 (m, 1H), 8,62-8,66 (m, 1H), 8,49-8,51 (m, 1H), 8,18-8,22(m,
2H), 7,95-7,97 (m, 1H), 4,60-4,66 (m, 1H), 3,99-4,05(m, 2H), 3,79-3,82(m, 2H), 2,04-2,39(m, 2H).
LC-MS: m/z 472,3 (M+H)".

Céac hop chit 530 - 2,2-dimetyl-3-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-

ylamino)-[1,3,5]triazin-2-ylamino]-propan-1-ol

"H NMR (METANOL-d4)88,74-8,70 (m, 1H), 8,67-8,52 (m, 2H), 8,29-7,90 (m, 3H), 3,51-3,41 (m,
2H), 3,34-3,33 (m., 1H), 3,23 (s, 1H), 1,03-0,92 (m, 6 H). LC-MS: m/z 488,3 (M+H)".

Hop chit 531 - N-(2-Metyl-tetrahydro-furan-2-ylmetyl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-
triflometyl-pyridin-4-yl)-[1,3,5]triazin-2,4-diamin

F
F_F ZN
F
N7 SN
5\NJ\N¢I\N/\E)>
'HNMR (METANOL-d4)38,71-8,24 (m, 3H), 8,23-7,84 (m, 3H), 3,97-3,90 (m, 2H), 3,78-3,58 (m,
2H), 2,03-1,97 (m., 2H), 1,78-1,74 (m, 1H), 1,31 (s, 3H). LC-MS: m/z 500,3 (M+H) *.

Hop chét 532 - N-(2-Metyl-xyclopropyl)-6-(6-triflometyl-pyridin-2-y1)-N'-(2-triflometyl-pyridin-4-
yD)-[1,3,5]triazin-2,4-diamin

5\1*A
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'"H NMR (METANOL-d4)38,70-8,19 (m, 3H), 8,06-7,98 (m, 3H), 2,67-2,64 (m, 1H), 1,25-1,21 (m,
3H), 1,21-0,98 (m., 1H), 0,88-0,80 (m, 1H), 0,62-0,51 (m, 1H). LC-MS: m/z 456,2 (M+H) *.

Hop chét 533 - N-(1-Metyl-xyclopropyl)-6-(6-trifiometyl-pyridin-2-yl)-N'-(2-triflometyl-pyridin-4-
yD)-[1,3,5]triazin-2,4-diamin

F

D
R _F _N
ESF\
NZ SN

I

N N)\N%N/é
'"H NMR (METANOL-d4)58,85-8,65 (m, 2H), 8,48 (s, 1H), 8,20-8,16 (m, 1H), 7,96-7,82 (m, 2H),
1,55 (s, 3H), 0,93-0,90 (m, 2H), 0,85-0,82 (m, 2 H). LC-MS: m/z 456,2 (M+H)*.
Hop chit 534 - 4-[4-Isopropylamino-6-(4-triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-carbonitril

Bing c4ch 4p dung quy trinh chuén néu trén, trir thay t-BuONa bing Cs,CO3, dé tao rahop chét néu

& dé muc nay.

F

F
Do
CN NIN
LA
N” 'N” °N
H H
THNMR (METANOL-d4)389,33-9,31 (m, 1H), 8,65 (d, J = 6,4 Hz, 1H), 8,47 (dd, J=7,2 Hz, 5,6 Hz,
1H), 8,07 (d, J = 4,8 Hz, 1H), 7,96-7,95 (m, 1H), 4,30-4,27 (m, 1H), 1,32 (dd, J = 12 Hz, 6,0 Hz,
6H). LC-MS: m/z 402,2 (M+H)".
Hop chét 535 - N-(6-Flo-pyridin-3-yl)-N'-isopropyl-6-(4-trifiometyl-pyrimidin-2-yl)-[ 1,3,5]triazin-

2,4-diamin
F
N
N__N
T 1
NSNS N
H H
'H NMR (METANOL-d4)69,30 (d, J = 4,8 Hz, 1H), 8,62-8,53 (m, 2H), 8,05 (d, J = 5,2 Hz, 1H),

7,08-7,07 (m, 1H), 4,25-4,22 (m, 1H), 1,28 (dd, J = 10,8 Hz, 6,4 Hz, 6H). LC-MS: m/z 395,2
(M+H)".
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Hop chit 536 - N-Isopropyl-N'-(5 -triflometyl-pyridin-3-yl)-6-(4-triflometyl-pyrimidin-2-yl)-
[1,3,5]triazin-2,4-diamin

Bang cach ap dung quy trinh chuan néu trén trlr, thay t-BuONa bing Cs;COs, dé tao ra hop chit néu
& dé muc nay.

F
F

|
FFF Nj:N
/I N7 N
S P

'"H NMR (METANOL-d4)39,31-9,33 (d, J = 4,8 Hz, 1 H), 8,98-9,11 (m, 1 H), 8,52 (s, 1 H), 8,06-
8,07 (d, ] =4 Hz, 1 H), 4,26-4,63 (m, 2 H), 1,28-1,34 (m, 6 H). LC-MS: m/z 445,3 (M+H)".
Hop chit 537 - N-(2-Flo-pyridin-4-yl)-N'-isopropyl-6-(4-triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-

2.

2,4-diamin
Bang cach 4p dung quy trinh chuan néu trén, trir thay t-BuONa bing Cs,COs, dé tao ra hop chét néu
& d& muc nay.

F
0 F

F N\IN
AL
H H
'"H NMR (METANOL-d4)89,41-9,42 (m, 1 H), 8,14-8,20 (m, 2 H), 7,59-7,82 (m, 1 H), 4,35-4,38

(m, 2 H), 1,32-1,41 (m, 6 H). LC-MS: m/z 395,2 (M+H)".
Hop chit 539 - 1-(4-(5,6-diflopyridin-3-ylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-

2.

ylamino)-2-metylpropan-2-ol

NN o
"HNMR (METANOL-d4)38,61-8,75 (m, 1H), 8,01-8,43 (m, 4H), 3,48 (s, 2H), 1,21 (s, 6H). LC-MS
: m/z 442,2 (M+H)".

Hop chit 540 -  1-[4-(6-Flo-5-metyl-pyridin-3-ylamino)-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2-ylamino]-2-metyl-propan-2-ol
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~-CF3

N

0=8=0
N“SN
ﬁngﬂi\
'HNMR (METANOL-d4)38,94 (s, 1H), 8,78 (d, J = 7,6 Hz, 1H), 8,35 (t,J = 8,0 Hz, 1H), 8,14 (d, J
=7,6 Hz, 1H), 7,65-7,86 (m, 3H), 4,41-4,48 (m, 1H), 3,20 (d, J = 7,2 Hz, 2H), 1,37 (d, ] = 6,4 Hz,
6H), 0,98-1,06 (m, 1H), 0,53-0,57 (m, 2H), 0,17-0,21 (m, 2H). LC-MS: m/z 493,1 (M+H)*.
Hop chit 541 - 1-{ [4-(3,5-diflo-phenylamino)-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-

ylamino]-metyl}-xyclopropanol
E

F
[T F
F N

'H NMR (DMSO0-d¢)58,628-8,543 (m, 1H), 8,336-8,281 (m, 1H), 8,107-8,088 (d,J =7,6 Hz, 2H),

7,788-7,767 (d, J = 8,4 Hz, 1H), 1,30 (d, J = 6,2 Hz, 1H), 6,842-6,797(m, 1H),5,503-5,428 (d, ] =

30 Hz, 1H), 3,629-3,567 (m, 2H), 0,666-0,584 (m, 2H). LC-MS: m/z 439,0 (M+H)".

Hop chét 542 - 2-{3-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
phenyl }-propan-2-ol

OH | N

i l N/J'\j\\/r\l){\‘\NJ\

H H
'HNMR (METANOL-d4)88,82-8,79 (m, 1H), 8,77-8,75 (m, 1H), 8,48-8,42 (m, 1H), 8,23-8,20 (m,
1H), 7,63-7,57 (m, 3H), 4,43-4,26 (m, 1H), 1,656-1,573 (d, J = 33,2 Hz, 3H), 1,288-1,188 (d, J=40
Hz 3H). LC-MS: m/z 433,1 (M+H)".
Hop chit 543 - N-(1-metyl-1H-pyrazol-4-yl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-
pyridin-4-yl)-[1,3,5]triazin-2,4-diamin

F
AN
| F
F F N
F /
N7 ’ NN N
AL N
H

F
!

=z
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'HNMR (METANOL-d4)38,71-8,69 (m, 1H), 8,58-8,31 (m, 4H), 8,19-7,99 (m, 2H), 7,70-7,65 (m,

1H), 3,92 (s, 3H). LC-MS: m/z 481,37 (M+H)*.

Hop chit 544 - N-(2-metyl-2H-pyrazol-3-yl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-
pyridin-4-yl)- [1 3,5]triazin-2,4-diamin

'HNMR (METANOL-d4)88,75-8,32 (m, 4H), 8,25-8,00 (m, 2H), 7,53 (s, 1H), 6,44 (s, 1H), 3,83 (s,
3 H). LC-MS: m/z 482,3 (M+H)".

Hop chét 546 - N2-(thiazol-5-y1)-6-(6-(triflometyl)pyridin-2-yl)-N4-(2-(triflometyl)pyridin-4-yl)-
1,3,5-triazin-2,4-diamin

F
F

X
F l F

N7 N7 S\
5&*\%&”
H H

'HNMR (METANOL-d4)58,7-8,9 (m, 1H), 8,65 (m, 1H), 8,35-8,55 (m, 1H), 8,05-8,3 (m, 2H), 8,0
(m, 1H), 7,75 (m, 1H). LC-MS: m/z 485,2 (M+H)".

Hop chit 547 - N-(Tetrahydro-furan-3-ylmetyl)-N'-(2-triflometyl-pyridin-4-yl)-6-(6-triflometyl-
pyridin-2-yl)-[1,3,5]triazin-2,4-diamin

i
~OF
Te LN
N
N7 NN
H
o

'HNMR (METANOL-d4)8 8,78-8,76 (d, J = 8 Hz 1H), 8,70-8,68 (d, J = 5,6 Hz 1H), 8,53-8,52(m,
1H), 8,43-8,37 (m, 1H), 8,22-8,20 (m, 1H), 7,92-7,91 (m, 1H), 3,95-3,93 (m, 1H), 3,92-3,88 (m,
1H), 3,86-3,85 (m, 1H),3,78-3,77(m, 3H), 2,73-2,71 (m, 1H), 2,18-2,15 (m, 1H), 1,77-1,75 (m, 1H).
LC-MS: m/z 486,2(M+H) +.

Hop chat 548 - 3-[4-(6-Triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-
[1,3,5]triazin-2-ylamino]-butan-2-ol
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F F
'HNMR (METANOL-d4)38,60-8,40 (m, 3H), 8,13-7,80 (m, 3H), 4,32-4,05 (m, 1H), 3,88-3,79 (m,
1H), 1,23-1,12 (m, 6H). LC-MS: m/z 474,3 (M+H)"

Hop chét 549 - N-(3-metyl-oxetan-3-yl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-pyridin-4-
yD)-[1,3,5]triazin-2,4-diamin

X F
F
Fe _F N
F
=z AN
N\I )N|\/)N\ y
N N N
H H

'"HNMR (METANOL-d4)38,71-8,54 (m, 1H), 8,49-8,52 (m, 2H), 8,25-8,21 (m, 1H), 8,14-7,89 (m,
2H), 4,65-4,64 (m, 2H), 1,85 (s, 3 H). LC-MS : m/z 472,3 (M+H)*

Hop chit 550 - N-(3-metyl-oxetan-3-ylmetyl)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflometyl-
pyridin-4-yl)-[1,3,5]triazin-2,4-diamin

52

'"HNMR (METANOL-d4)3 8,72-8,52 (m, 3H), 8,26-7,99 (m, 3H), 4,74-4,67 (m, 2H), 4,45-4,42 (m,
2H), 3,87-3,82 (m, 2H), 1,43 (s, 3 H). LC-MS : m/z 486,3 (M+H)*

Hop chdt 551 - N-(2-diflometyl-pyridin-4-yl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin
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'"H NMR (METANOL-d4)58,71-8,68 (m, 1H), 8,53 (s, 1H), 8,44 (m, 1H), 8,23-7,78 (m, 3H), 6,84-
6,56 (m., 1H), 4,31 (m, 1H), 1,36-1,34 (d, ] = 8 Hz, 6H). LC-MS : m/z 426,2 (M+H)*

Hop chit 552 - 2-Metyl-3-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-
[1,3,5]triazin-2-ylamino]-propan-1-ol

E*

N N

OH
'"H NMR (METANOL-d4)38,72-8,69 (m, 1H), 8,56-8,49 (m, 2H), 8,28-7,96 (m, 3H), 4,64-3,29 (m,
4H), 2,07-2,03 (m, 1H), 1,04-0,998 (m, 3 H). LC-MS : m/z 474,2 (M+H)*

Hop chit 554 - 5-[4-(2,2-dimetyl-propylamino)-6-(4-triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-2-
ylamino]-nicotinonitril

Bing cach 4p dung quy trinh chun néu trén, trir thay t-BuONa béng Cs,COs3, tao ra hop chét néu &

de muc nay.

"H NMR (MeOH-d4)89,42-9,46 (m, 1H), 8,73-9,25 (m, 3H), 8,21-8,26 (m, 1H), 3,49-3,51 (m, 2H),
1,00-1,07 (m, 9H). LC-MS: m/z 430,3 (M+H)".
Hop chit 555 - N-Isopropyl-N'-(1-propyl-1H-pyrazol-4-yl)-6-(6-triflometyl-pyridin-2-yl)-

[1,3,5]triazin-2,4-diamin
F

i

'H NMR (METANOL-d4)88,67-8,65 (m, 1H), 8,30-7,98 (m, 3H), 7,70-7,60 (m, 1H), 4,50-4,20 (m,
1H), 4,13-4,10 (m., 2H), 1,92-1,89 (m, 2H), 1,35-1,29 (m, 6H), 0,96-0,93 (t, 3H). LC-MS : m/z
407,3 (M+H)*
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Hop chit 556 - N-(7-Oxa-bixyclo[2.2.1]hept-2-y1)-6-(6-triflometyl-pyridin-2-yl)-N'-(2-triflomety]-
pyridin-4-yl)-[1,3,5]triazin-2,4-diamin

F
X F
| F
F. F _N
5,:\
NZ N7 SN
LCID
S AL

"HNMR (METANOL-d4)38,71-8,48 (m, 3H), 8,24-7,93 (m, 3H), 4,87-4,86 (m, 1H), 4,70-4,605 (m,
1H), 4,43-4,18 (m, 1H), 2,35-1,99 (m, 2 H), 1,78-1,23 (m, 4 H). LC-MS : m/z 498,2 (M+H)*

Hop chdt 557 -  N2-((tetrahydrofuran-3-yl)metyl)-N4-(2-(triflometyl)pyridin-4-yl)-6-(4-
(triflometyl)pyrimidin-2-yl)-1,3,5-triazin-2,4-diamin

"H NMR (MeOH-d4)89,36-9,42 (m, 1H), 8,50-8,69 (m, 2H), 8,20-8,21 (m, 1H), 7,93-8,13 (m, 1H),
3,64-3,98 (m, 6H), 2,71-2,77 (m, 1H), 2,12-2,27 (m, 1H), 1,73-1,81 (m, 1H). LC-MS: m/z 487,3
(M+H)*.

Hop chat 558 - N2-(1-metoxypropan-2-yl)-N4-(2-(triflometyl)pyridin-4-yl)-6-(4-
(triflometyl)pyrimidin-2-yl)-1,3,5-triazin-2,4-diamin

'"H NMR (MeOH-d4)89,31 (d, J= 4,8 Hz, 1H), 8,30-8,66 (m, 2H), 7,87-8,21 (m, 2H), 4,36-4,67 (m,
1H), 3,49 (s, 3H), 1,28-1,34 (m, 3H). LC-MS: m/z 475,3 (M+H)*.

Hop chét 559 - N-Isopropyl-N'-[2-(1-metoxy-xyclopropyl)-pyridin-4-yl]-6-(6-triflometyl-pyridin-
2-yl)-[1,3,5]triazin-2,4-diamin

o) ~N
A
A A,

H
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'H NMR (METANOL-d4)38,69-8,71 (d, J = 8 Hz, 1 H), 8,18-8,31 (m, 3 H), 7,93-7,98 (m, 1,3 H),
7,58-7,59 (d, J =3,6 Hz, 0,7 H), 4,34-4,62 (m, 1 H), 3,39 (s, 3 H), 1,33-1,34 (d, J= 6 Hz, 1 H), 1,23-
1,28 (m, 4 H). LC-MS : m/z 446,2 (M+H)*

Hop chit 560 - 1-[4-[6-(1,1-diflo-etyl)-pyridin-2-yl1]-6-(3,5-diflo-phenylamino)-[1,3,5]triazin-2-

ylamino]-2-metyl-propan-2-ol
F

F
I A

F 2N
Q B
F N~ N7 H/\l—
H OH

1H NMR (METANOL-d4)88,65-8,88 (d, J = 7,6 Hz, 1 H), 8,30-8,35 (d, J =20 Hz, 1 H), 8,10-8,12
(d, J =8 Hz, 1 H), 7,50-7,58 (m, 2 H), 6,86-6,90 (m, 1 H), 3,58-3,64 (d, ] =24 Hz, 1 H), 2,13-2,25
(m, 3 H), 1,35-1,37 (d, ] = 6,8 Hz, 6 H). LC-MS : m/z 437,1 (M+H)*

Hop chit 561 - N-(3-clo-5-metansulfonyl-phenyl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin

TF

N F

~ZN

l
0=5=0

'"HNMR (METANOL-d4)88,70-8,67 (m, 2H), 8,24-8,17 (m, 1H), 8,04 (m, 1H), 7,97-7,95 (m, 1H),
7,58-7,55 (s., 1H), 4,34-4,28 (m, 1H), 3,19 (s, 3H), 1,33-1,31 (d, J/=6,4 Hz, 6H). LC-MS : m/z 487,2
(M+H)*

Hop chit 562 - 2-Metyl-2-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-

[1,3,5]triazin-2-ylamino]-propan-1-ol

NOF

QL
X N N/N OH
H H

"HNMR (METANOL-d4)5 8,70-8,68 (d, J = 8 Hz 1H), 8,64-7,88 (m, 5H), 8,53-8,52(m, 1H), 3,83(s,
3H), 1,523-1,496 (d, J = 10,8 Hz 6H). LC-MS : m/z 474,3(M+H) *.

Hop chit 563 - N-(2-xyclopropyl-pyridin-4-yl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin
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~.N

VoY I
= N)\N/)\N
H H

'H NMR (METANOL-d4)58,78-8,76 (m, 1H), 8,48-8,35 (m, 2H), 8,17-8,06(m, 3H), 4,39-4,36 (m,
1H), 1,49-1,38 (m, 8H), 1,21-1,19 (m, 2H). LC-MS : m/z 416,1 (M+H)*.
Hop chat 564 - N-tert-butyl-N'-(2-xyclopropyl-pyridin-4-yl)-6-(6-triflometyl-pyridin-2-yl)-

[1,3,5]triazin-2,4-diamin

9“*
QL
SA Y

H H

'HNMR (METANOL-d4)38,68-8,66 (m, 1H), 8,21-8,19 (m, 2H), 7,98-7,64(m, 3H), 2,15-2,11 (m,
1H), 1,59 (s, 9H), 1,11-1,01 (m, 4H). LC-MS : m/z 430,1 (M+H)".

Hop chét 565 - N-(2-xyclopropyl-pyridin-4-yl)-N'-(1-metyl-xyclopropyl)-6-(6-triflometyl-pyridin-
2-yl)-[1,3,5]triazin-2,4-diamin

9*

N~ NN -

E:LNJ\N/)\N%
H H

"H NMR (METANOL-d4)88,69-8,67 (m, 1H), 8,25-8,19 (m, 2H), 8,01-7,86(m, 3H), 2,15-2,11 (m,
1H), 1,57-1,56 (m, 1H), 1,17-1,12 (m, 2H), 1,08-1,02 (m, 2H), 0,94-0,90 (m, 2H), 0,87-0,85 (m,
2H). LC-MS : m/z 428,1 (M+H)".

Hop chit 566 - {1-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-

[1,3,5]triazin-2-ylamino]-xyclopropyl }-metanol
FE/FJF\ 9*
N= N"SN

LA A
ey,

'H NMR (METANOL-d;)38,74-8,69 (m, 2H), 8,52-8,48 (m, 1H), 8,25-7,58 (m, 3H), 3,79 (s, 2H),
1,02-0,95 (m, 4H). LC-MS : m/z 494,2 (M+H)*.
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Hop chit 567 - N-tert-butyl-N'-[2-(1,1-diflo-etyl)-pyridin-4-yl]-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin

F

X F
| F

'"H NMR (METANOL-d4)58,72-8,44 (m, 3H), 8,25-7,77 (m, 3H), 2,05-1,95 (m, 3H), 1,58 (s, 9 H).
LC-MS : m/z 454,1 (M+H)*,

Hop chit 568 - 2-[4-(6-Triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-
[1,3,5]triazin-2-ylamino]-xyclopropanol
K
N7 NN
g HJ'\N/)\H/%OH

'HNMR (METANOL-d4)88,31-8,90 (m, 3H), 8,15-8,30 (m, 2H), 7,93-8,05 (m, 1H), 3,43-3,55 (m,
1H), 2,90-3,10 (m, 1H), 1,10-1,25 (m, 1H), 0,89-0,99 (m, 1H). LC-MS : m/z 458,2 (M+H)".
Hop chit 569 - 2-[4-(6-Triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-

[1,3,5]triazin-2-ylamino]-xyclopropanol

S
F | F

NZ N™SN
|
N ”J\N/)\NAOH

H trans
'HNMR (METANOL-d4)88,35-8,90 (m, 3H), 8,13-8,34 (m, 2H), 7,97-8,05 (m, 1H), 3,47-3,55 (m,
1H), 2,72-3,01 (m, 1H), 1,08-1,25 (m, 1H), 0,90-0,99 (m, 1H). LC-MS : m/z 458,2 (M+H)".
Hop chét 570 - N2-(3-flo-5-(metylsulfonyl)phenyl)-N4-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-

1,3,5-triazin-2,4-diamin
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'H NMR (METANOL-d4)88,70-8,62 (m, 2 H), 8,21-7,84 (m, 3 H), 7,35-7,33 (m, 1 H), 4,34-4,31

(m, 1 H), 3,16 (s, 3 H), 1,31 (dd, 6 H). LC-MS: m/z 470,0 (M+H)".

Hop chat 571 - N2-isobutyl-N4-(3-(metylsulfonyl)phenyl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-

triazin-2,4-diamin

0520 LN
AN

'H NMR (METANOL-d4):88,7-8,9 (m, 2 H), 8,3-8,5 (m, 1 H), 8,0-8,2 (m, 1 H), 7,6-7,86 (m, 3 H),

3,5 (m, 2 H), 3,15 (S, 3 H), 1,0-1,1 (d, J = 16 Hz, 6 H). LC-MS : m/z 467,1 (M+H)".

Hop chét 572 - N2-(2-clopyridin-4-yl)-N4-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-

2,4-diamin
F
[T F
| N
QLT L
NONTSNN
H H

'HNMR (DMSO0-d4)810,2-10,5 (m, 1,0H), 8,85-8,65 (m, 1 H), 8,6 (m, 1 H), 8,25-8,45 (m, 3 H), 8,1
(m, 1 H), 7,2 (m, 1 H), 4,1-4,4 (m, 1 H), 1,2 (d, J = 6,4 Hz, 6 H). LC-MS : m/z 410,1 (M+H)".

Hop chat 573 - 1-[4-[2-(1,1-diflo-etyl)-pyridin-4-ylamino]-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2-ylamino]-2-metyl-propan-2-ol

F

A F
E
F N
F

g o

'HNMR (METANOL-d4)58,72-8,42 (m, 3H), 8,24-7,74 (m, 3H), 3,64-3,60 (m, 2H), 2,05-1,94 (m,
3H), 2,34-1,91 (m, 4H), 1,30-1,29 (m, 6 H). LC-MS : m/z 492,1 (M+Na)".

Hop chéit 574 - 1-{4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-propan-1-on
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NZ N“SN
g HJ'\NA”J\

"HNMR (METANOL-d4)38,69 (s, 0,7 H), 8,63-8,64 (d, J = 8 Hz, 1 H), 8,38-8,40 (dd, J; = 5,2 Hz,
J2=9,2 Hz, 1 H), 8,13-8,18 (q, J = 8 Hz, 1 H), 7,78-8,03 (m, 2 H), 4,22-4,36 (m, 1 H), 3,12-3,16 (m,
2 H), 1,25-1,29 (m, 6 H), 1,11-1,14 (m, 3 H). LC-MS : m/z 375,1 (M+H)".

Hop chit 576 - 6-[6-(1,1-diflo-etyl)-pyridin-2-yl]-N-[2-(1,1-diflo-etyl)-pyridin-4-y1]-N'-isopropyl-
[1,3,5]triazin-2,4-diamin

A
F |

F QK
A
~ N)\N)\N

H H

'H NMR (METANOL-d4)38,78-8,80 (d, J = 6 Hz, 1 H), 8,69-8,71 (d, J = 8,4 Hz, 2 H), 8,26-8,53
(m, 1 H), 8,05-8,19 (m, 2 H), 4,39-4,60 (m, 1 H), 2,10-2,24 (m, 6 H), 1,40-1,46 (m, 6 H). LC-MS :
m/z 436,3 (M+H)".

Hop chét 577 - metyl este clia axit 4-[4-(6-Triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-yl-

amino)-[1,3,5]triazin-2-ylamino]-piperidin-1-carboxylic
P F
H
N7 NN N~ "0
5\NJ'\N/)\N/©
H H
'HNMR (METANOL-d4)38,30-8,78 (m, 3H), 7,82-8,29 (m, 3H), 4,10-4,39 (m, 3H), 3,73 (s, 3H),
2,99-3,18 (m, 2H), 2,02-2,16 (m, 2H), 1,53-1,65 (m, 2H). LC-MS : m/z 543,3 (M+H)*.

Hop chit 578 - 1-{4-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-

[1,3,5]triazin-2-ylamino]-piperidin-1-yl}-etanon
F |

F F _N 0
NN J:\)NJ\
S,

N
H
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'HNMR (METANOL-d,)88,62-8,87 (m, 2H), 8,30-8,60 (m, 2H), 7,88-8,29 (m, 2H), 4,31-4,60 (m,
2H), 3,95-4,10 (m, 1H), 3,37-3,43 (m, 1H), 2,90-3,19 (m, 1H), 2,10-2,30 (m, 5H), 1,58-1,83 (m,
2H). LC-MS : m/z 527,2 (M+H)".

Hop chét 580 - N-(1-Metansulfonyl-piperidin-4-yl)-6-(6-triflometyl-pyridin-2-y1)-N'-(2-triflometyl-
pyridin-4-yl)-[1,3,5]triazin-2,4-diamin

o\
\S/
NTY NN Ny
|
SN
H H

'HNMR (METANOL-d4)58,67-8,93 (m, 2H), 8,38-8,59 (m, 2H), 7,92-8,31 (m, 2H), 4,19-4,52 (m,
1H), 3,70-3,88 (m, 2H), 3,08 (t, J = 10,4 Hz, 6H), 2,93 (s, 3H), 2,18-2,32 (m, 2H), 1,77-1,98 (m,
2H). LC-MS : m/z 563,3 (M+H)".

Hop chét 581 - N-Isopropyl-N'-[2-(1-metyl-xyclopropyl)-pyridin-4-y1]-6-(6-triflometyl-pyridin-2-
yD)-[1,3,5]triazin-2,4-diamin

N~ N7 "N
i
S HJ\\NJ\HL

"H NMR (DMSO-d¢)$ 8,73-8,69 (d, J= 17,6 Hz 1H), 8,26-8,16 (m, 3H), 8,06-7,97 (m, 1H), 7,63-
7,62 (m, 1H), 4,38-4,34 (m, 1H), 1,54-1,52 (s, 3H), 1,35-1,26 (m, 6H), 1,18-1,16 (m, 2H), 0,90-0,97
(m, 2H). LC-MS : m/z 430,1 (M+H)*.

Hop chit 582 - 6-[6-(1,1-diflo-etyl)-pyridin-2-yl]-N-isopropyl-N'-(2-triflometyl-pyridin-4-yl)-
[1,3,5]triazin-2,4-diamin

F
F

X
F |

”5“'\u
S N)m;N
H H

'HNMR (METANOL-d4)58,63-8,50 (m, 3H), 8,26-8,09 (m, 1H), 7,97-7,87 (m, 2H), 4,50-4,29 (m,
1H), 2,14 (t, J = 13,2 Hz, 3H), 1,35 (d, J = 8,8 Hz, 6H). LC-MS : m/z 440, (M+H)".
Hop chét 583 - 6-(6-(1,1-difloetyl)pyridin-2-y1)-N2-(3,5-diflophenyl)-N4-isopropyl-1,3,5-triazin-

2,4-diamin
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'HNMR (METANOL-d4)38,53 (t, 1 H), 8,09 (t, 1 H), 7,86-7,84 (m, 1 H), 7,58-7,56 (m, 1 H), 6,60-
6,56 (m, 1 H), 4,28-4,25 (m, 1 H), 2,17-2,04 (m, 3 H), 1,33-1,29 (m, 6 H). LC-MS: m/z 407,2
(M+H)™.

Hop chit 584 - N2-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(3,5-diflophenyl)-
1,3,5-triazin-2,4-diamin

F

X

F |/N

NTSN
FQu*NAHW
'HNMR (METANOL-d4)38,51 (t, 1 H), 8,01 (t, 1 H), 7,84 (t, 1 H), 7,56-7,54 (m, 1 H), 6,56 t 1
H), 3,42-3,36 (1 H), 2,10 (t, 3 H), 1,18-1,16 (m, 1 H), 0,57-0,51 (m, 2 H), 0,33-0,29 (m, 2 H). LC-
MS: m/z 419,2 (M+H)".
Hop chét 585 - N2-(tert-butyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(3,5-diflophenyl)-1,3,5-triazin-

2,4-diamin
F

F
| X
F N
. NN
H H

'H NMR (METANOL-d4)38,85-8,49 (m, 1 H), 8,09-8,06 (m, 1 H), 7,83 (d, 1 H), 7,52-7,48 (m, 2
H), 6,61-6,56 (m, 1 H), 2,10 (t, 3 H), 1,53 (s, 9 H). LC-MS: m/z 421,1 (M+H)*.
Hop chéit 586 -1-(4-((4-((xyclopropylmetyl)amino)-6-(6-(1,1-difloetyl)pyridin-2-yl)-1,3,5-triazin-

2-yl)amino)pyridin-2-yl)xyclopropancarbonitril
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N\;‘LNJLNANJ\

'H NMR (METANOL-d4)88,62 (d, 1 H), 8,16-7,56 (m, 4 H), 4,47-4,23 (m, 1 H), 3,62-3,61 (m, 1
H), 1,34-1,04 (m, 10 H). LC-MS: m/z 405,2 (M+H)*.

Hop chit 587 - N2-(tetrahydro-2H-pyran-4-yl)-6-(6-(triflometyl)pyridin-2-yl)-N4-(2-
(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin

|
”ESLNI\” ]
A
H H

'HNMR (METANOL-d4)58,7-8,25 (m, 3 H), 8,25-7,7 (m, 3 H), 4,4-4,1 (m, 1 H), 4,0 (m, 2 H), 3,65-
3,5 (m, 2 H), 2,1-2,0 (m, 2 H), 1,8-1,6 (m, 2 H). LC-MS : m/z 486,3 (M+H)".
Hop chit 588 - 2-((4-(6-(triflometyl)pyridin-2-yl)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-

triazin-2-yl)amino)xyclopentanol

TF

HONON OH
'H NMR (METANOL-d4)38,85-8,6 (m, 2,0 H), 8,5-8,0 (m, 4 H), 4,4-4,15 (m, 2 H), 2,4-1,6 (m, 6
H). LC-MS : m/z 486,0 (M+H)".
Pidu ché 3-[4-(6-clo-pyridin-2-yl)-6-isopropylamino-[1,3,5]triazin-2-ylamino]-N-xyclopropyl-
benzamit
Buéc 1: Piéu ché metyl 3-(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5-triazin-2-yl-amino)
benzoat
Metyl 3-aminobenzoat (85,6mg, 0,57mmol), Cs2COs (306,9mg, 0,94mmol), BINAP (29,33mg,
0,047mmol) va Pda(dba)s (43,13mg, 0,047mmol) dwoc bd sung vao dung dich chta 4-clo-6-(6-clo-
pyridin-2-yl)-N-isopropyl-1,3,5-triazin-2-amin (134mg, 0,47mmol) trong toluen (4ml). Hon hop

ndy dugc suc nito ba 1an va khudy & 110°C trong thoi gian 40 phut trong didu kién chidu xa vi song.
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TLC (PE: EA = 1:1) cho thdy phan (ing d4 hoan thanh. Hn hop nay dugc phan bé gitta H>O (150ml)
va EA (50ml). Lép hitu co dugc tach, 1am kho bang Na;SOq, loc va cd trong chén khong. Can duge
tinh ché theo phuong phdp nhanh két hop dé tao ra metyl 3-(4-(6-clopyridin-2-yl)-6-

(isopropylamino)-1,3,5-triazin-2-yl amino)benzoat & dang ran mau vang.

“ 7
0.0 N
N7SN
|
(\ iHANAHJ\

Budc 2: Didu ché axit 3-(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino)benzoic
Dung dich NaOH (0,28ml, 3N) dugc bd sung vio dung dich chira metyl 3-(4-(6-clopyridin-2-yl)-6-
(isopropylamino)-1,3,5-triazin-2-y-1 amino)benzoat (112mg, 0,28mmol) trong MeOH (2ml). Hon
hop nay dugc khudy & nhiét do trong phong trong thoi gian 3 gid. TLC (PE: EA = 1:1) cho thiy
phan (mg d3 hoan thanh. Hon hop ndy dugc cd trong chan khdng. Cin dugc axit héa bang dung dich
HCI IN dén dd pH= 6 va chiét bing CH,Cl, (50ml * 3). Cac chiét phidm két hop duoc cd dé tao ra
axit 3-(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino) benzoicé dang rin mau

vang.

/|CI
HO. O N
5\ LA
AN
H H

Buée 3:  3-[4-(6-clo-pyridin-2-yl)-6-isopropylamino-[1,3,5]triazin-2-ylamino]-N-xyclopropyl-
benzamit

HATU (205mg, 0,54mmol), NMM (81,93mg, 0,8 1mmol) dugc bd sung vao dung dich chira axit 3-
(4-(6-clopyridin-2-yl)-6-(isopropylamino)-1,3,5-triazin-2-ylamino) benzoic (104mg, 0,27mmol)
trong DMF (4ml). H3n hop nay dwoc suc nito va khudy & nhiét do trong phong qua dém. LCMS cho
thdy phéan tmg da hoan thanh. Hn hop niy duoc rét vao nude mudi (150ml) va chiét bang EA (50ml
* 2). Céc chiét phdm két hop duogc 1am khd bang Na,SOs, loc va ¢b trong chan khéng. Cin dugc

tinh ché theo phucmg phap chudn dé tao ra hop chit ndu & d& muc nay.
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"HNMR (METANOL-d4)38,57-8,40 (m, 2H), 8,01 (t, J=7,9 Hz, 1H), 7,82 (d, ] = 8,0 Hz, 1H), 7,64
(d, J = 8,0 Hz, 1H), 7,48-7,40 (m, 2H), 4,33-4,30 (m, 1H), 2,89-2,87 (m, 1H), 1,32 (d, J = 6,4 Hz,
6H), 0,87-0,82 (m, 2H), 0,68-0,64 (m, 2H). LC-MS : m/z 424,2 (M+H)".

Vi du 8. Didu ché cc hop chét c¢6 cong thirc I, trong d6 vong A 13 aryl hoic heteroaryl duoc thé.
Céc hop chét theo vi du nay duoc diéu ché theo phuong phap chung trén so dd 8, néu dudi day.

So dd 8

R '

Nhén A Nhéan A R2\|/ NH, Nhan A
P P oy
)I\ = THF N)I\N/ al THF N/)\NkR?’

H NaHCO,

Cong thic I

Didu ché 2-Metyl-1-[4-(2-triflometyl-pyridin-4-ylamino)-6-(4-triflometyl-pyrimidin-2-yl)-[ 1,3,5]t-
riazin-2-ylamino]-propan-2-ol

Vi du 8, bude 1: Didu ché 4-clo-6-(4-triflometyl-pyrimidin-2-yl)-[ 1,3,5]triazin-2-yI]-(2-triflometyl-
pyridin-4-yl)-amin. 2-(triflometyl)pyridin-4-amin (4) (590mg, 3,64mmol) va NaHCO; (556mg,
6,6mmol) duge bd sung vao dung dich chira 2,4-diclo-6-(4-(triflometyl)pyrimidin-2-y1)-1,3,5-triazin
(1) (981mg, 3,3 1mmol) trong THF (80ml). H3n hop nay duoc khudy khi hdi Iru trong thoi gian 18
gio. Hn hop nay dugc b va duge rét vao nude, chiét bing etylaxetat, 1am kho bing natri sulphat,
loc va c6 dé tao ra cin, ma duoc tinh ché theo phuong phép sic ky SiO, dé tao ra 4-clo-6-(4-
triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-2-yl]-(2-triflometyl-pyridin-4-yl)-amin (0,45g, 32%) &

dang ran mau vang.

LCMS: m/z 422,2 (M+H)*
Chét trung gian duédi day duoc diéu ché twong tu theo vi du 8, budc 1:

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

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

Vi du 8, bude 2: 2-Metyl-1-[4-(2-triflometyl-pyridin-4-ylamino)-6-(4-triflometyl-pyrimidin-2-yl)-
[1,3,5]triazin-2-ylamino]-propan-2-ol

1-amino-2-metyl-propan-2-0l(28,5mg, 0,32mmol) dugc bd sung vao dung dich chira [4-clo-6-(4-
triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-2-yl]-(2-triflometyl-pyridin-4-yl)-amin(90mg, 0,2 1mmol)
trong THF khan (2ml). H8n hop nay duoc khudy & nhiét do mdi trudng trong thoi gian 4 gio. Sau
khi ¢d, cin dugc tinh ché theo phuong phép chuén dé tao ra2-metyl-1-[4-(2-triflometyl-pyridin-4-
ylamino)-6-(4-triflometyl-pyrimidin-2-yl)-[1,3,5]triazin-2-ylamino]-propan-2-ol.

Hop chét 589 - 2-metyl-1-((4-((2-(triflometyl)pyridin-4-yl)amino)-6-(4-(triflometyl)pyrimidin-2-yl)-

1,3,5-triazin-2-yl)amino)propan-2-ol
FF
X N*N/)\H/\f<

H OH

zZ

'HNMR (MeOH-d4)59,41-9,48 (m, 1H), 8,49-8,72 (m, 2H), 7,92-8,27 (m, 2H), 3,65-3,69 (m, 2H),
1,37 (s, 6H). LC-MS: m/z 475,3 (M+H)*.

Céc hop chét sau dugc didu ché theo cach tuong tu quy trinh tdng hop trén so dd 8, cac bude 1 va

2, bang cach sir dung céc chét phan tmg thich hop va cac chét trung gian téng hop:
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Hop chét 590 - 2-((4~((2-(triflometyl)pyridin-4-yl)amino)-6-(4-(triflometyl)pyrimidin-2-y1)-1,3,5-

triazin-2-yl)amino)propan-1-ol

'HNMR (MeOH-d4)89,35-9,41 (m, 1H), 8,39-8,64 (m, 2H), 8,18-8,21 (m, 1H), 7,93-8,13 (m, 1H),
4,34-4,46 (m, 1H), 3,67-3,80 (m, 2H), 1,31-1,39 (m, 3H). LC-MS: m/z 461,3 (M+H)*.

Hop chit 591 - 2-Metyl-3-[4-(6-triflometyl-pyridin-2-yl)-6-(2-triflometyl-pyridin-4-ylamino)-
[1,3,5]triazin-2-ylamino]-butan-2-ol

F
F

N F
N

F5F\ :

N7 NN

g NJ'\N/)\ﬁJ\P
OH

'HNMR (METANOL-d4)38,71-8,66 (m, 2H), 8,25-8,61 (m, 1H), 8,24-7,84 (m, 3H), 4,24-4,22 (m,

1H), 1,31-1,28 (s, 3 H). LC-MS: m/z 488,0 (M+H)*.

Hop chat 592 - N-tert-butyl-N'-(3-flo-5-metansulfonyl-phenyl)-6-(6-triflometyl-pyridin-2-yl)-
[1,3,5]triazin-2,4-diamin

F l

F H N

'HNMR (METANOL-d4)38,75-8,73 (m, 1H), 8,24-8,21 (m, 2H), 7,99-7,92 (m, 2H), 7,39-7,37 (m,
1H), 3,20 (s, 3H), 1,57(s, 9H). LC-MS: m/z 485,1 (M+H)*.

Hop chat 593 - N-xyclopropylmetyl-N'-(3-flo-5-metansulfonyl-phenyl)-6-(6-triflometyl-pyridin-2-
yD-[1,3,5]triazin-2,4-diamin

~ - CF3

O\\gl/ | N

FQN)LN/)\u/W

H
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TH NMR (METANOL-d4)38,71-8,60 (m, 2H), 8,22-7,95 (m, 3H), 7,34-7,33 (m, 1H), 3,44-3,39 (m,
2H), 3,20 (s, 3H), 1,23 (m, 1H), 0,36-0,10 (m, 2H). LC-MS: m/z 483,1 (M+H)*.
Hop chit 594 - 1-((4-(6-(1,1-difloetyl)pyridin-2-y1)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-

triazin-2-yl)amino)-2-metylpropan-2-ol

FF
x
rr Lon
NESL LA
A H N ”/Eﬁ
'HNMR (METANOL-d4)88,61-8,21 (m, 3 H), 8,15-7,85 (m, 3 H), 3,59 (d, 2 H), 2,11 (t, 3 H), 1,27
(d, 6 H). LC-MS: m/z 470,2 (M+H)™.

Hop chit 595 - N2-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(2-(triflometyl)pyridin-
4-yl)-1,3,5-triazin-2,4-diamin

FF
X
rEre Ln
A ok
A

THNMR (METANOL-d4)38,66-8,28 (m, 3 H), 8,22-7,85 (m, 3 H), 3,42 (dd, 2 H), 2,11 (t, 3 H), 1,21
(br, 1 H), 0,59-0,55 (m, 2 H), 0,36-0,31 (m, 2 H). LC-MS: m/z 452,2 (M+H)".
Hop chat 596 - N2-(tert-butyl)-6-(6-(1,1-difloetyl)pyridin-2-y1)-N4-(2-(1,1-difloetyl)pyridin-4-yl)-

1,3,5-triazin-2,4-diamin
FF
A
F l

N NN
g Himk

'H NMR (METANOL-d4)58,55-8,41 (m, 3 H), 8,11-8,07 (m, 1 H), 7,86-7,76 (m, 2 H), 2,14-1,93
(m, 6 H), 1,56 (s, 9 H). LC-MS: m/z 450,2 (M+H)".

Hop chit 597 - N2-(xyclopropylmetyl)-6-(6-(triflometyl)pyridin-2-yl)-N4-(2-(triflometyl)pyridin-
4-yl)-1,3,5-triazin-2,4-diamin
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FF
NCOF
P NJ%N)\N/V
'"HNMR (METANOL-d4)38,75-8,73 (d, 2 H), 8,55-8,38 (m, 1 H), 8,28-8,22 (m, 1 H), 8,02 (d, 1 H),
7,88 (br, 1 H), 3,53-3,41 (dd, 2 H), 1,21 (br, 1 H), 0,64-0,58 (m, 2 H), 0,46-0,33 (m, 2 H). LC-MS:
m/z 456,2 (M+H)".
Hop chét 598 - N2-(xyclopropylmetyl)-N4-(3,5-diflophenyl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-
triazin-2,4-diamin

F
F

NOF
_N

F

d uiNiuW

"H NMR (METANOL-d4)38,68-865 (m, 1H), 8,22-8,18 (m, 1H), 7,97-7,95 (m, 1H), 7,56-7,52 (m,
2H), 6,61-6,56 (m, 1H), 3,44-3,38 (m, 2H), 1,20-1,18 (m, 1H), 0,57-0,55 (m, 2H), 0,34-0,33 (m,
2H). LC-MS: m/z 423,2 (M+H)".

Hop chit 599 - N2-(3-clo-5-(metylsulfonyl)phenyl)-N4-(xyclopropylmetyl)-6-(6-
(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin

F
F

NOF
_N

l

I
0=5=0
NTSN

Sy

'TH NMR (METANOL-d4)88,73-8,71 (m, 2H), 8,24-8,20 (t, /= 8 Hz, 1H), 8,10 (s, 1H), 7,99-7,97
(d, J= 8 Hz, 1H), 7,61 (s, 1H), 3,49-3,43 (m, 2H), 3,19 (s, 1H), 1,23-1,19 (m, 1H), 0,58-0,55 (m,
2H), 0,39-0,35 (m, 2H). LC-MS: m/z 499,2 (M+H)*.

Hop chét 600 - N2-(tert-butyl)-N4-(3-clo-5-(metylsulfonyl)pheny1)-6-(6-(triflometyl)pyridin-2-yl)-

1,3,5-triazin-2,4-diamin

F

F
F
| |
0=8=0
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{
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H

X
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N
A K
H
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'"H NMR (METANOL-d4)38,68-8,66 (m, 2H), 8,43-8,28 (m, 1H), 8,18-8,14 (m, 2H), 7,94-7,92 (d,
J=17,6 Hz, 1H), 7,58-7,53 (m, 1H), 3,16 (s, 3H), 1,53 (s, 9H). LC-MS: m/z 501,2 (M+H)".

Hop chét 601 - N2-(tert-butyl)-N4-(3,5-diflophenyl)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-
2,4-diamin

s

NOF

&
NN
Fﬁuxmk
'H NMR (METANOL-d,)38,64-8,62 (m, 1H), 8,20-8,16 (m, 1H), 7,95-7,93 (m, 1H), 7,50-7,48 (m,
2H), 6,60-6,53 (m, 1H), 1,53 (s, 9H). LC-MS: m/z 425,5 (M+H)".

Hop chit 602 - N2-(tert-butyl)-6-(6-(triflometyl)pyridin-2-yl)-N4-(2-(triflometyl)pyridin-4-yl)-

1,3,5-triazin-2,4-diamin

b

)\)\J<

"H NMR (METANOL-d4)58,67-8,64 (m, 1H), 8,49-8,48 (m, 1H), 8,21-8,17 (m., 2H), 7,96-7,94 (m,
1H), 7,81 (br.s., 1H), 1,55 (s, 9H). LC-MS: m/z 458,2 (M+H)".
Hop chat 603 - N2-(3,5-diflophenyl)-N4-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-

diamin

'H NMR (METANOL-d4)38,35-8,16 (d, 1H), 7,79-7,65 (m, 1H), 7,58-7,56 (s, 2H), 7,30-7,20(d,
1H),6,10-6,0(s, 1H),4,50-4,27 (m, 1H), 1,33-1,31 (d, 6H). LC-MS: m/z 411,1 (M+H)".

Hop chit 604 - N2-(xyclopropylmetyl)-N4-(2-(1, 1-difloetyl)pyridin-4-yl)-6-(6-(triflometyl)pyridin-
2-yl)-1,3,5-triazin-2,4-diamin
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Ny
'HNMR (METANOL-d4)38,68 (d,1 H), 8,50-8,18 (m, 3 H), 8,02-7,73 (m,2 H), 3,42 (dd, 2 H), 2,01
(t,2 H), 1,24-1,16 (m, 1 H), 0,58-0,55 (m, 2 H), 0,35-0,33 (m, 2H). LC-MS: m/z 452,1 (M+H)*.
Hop chét 605 - 1-((4-(6-(1,1-difloetyl)pyridin-2-yl)-6-((2-(1,1-difloetyl)pyridin-4-yl)amino)-1,3,5-

triazin-2-yl)amino)-2-metylpropan-2-ol
F
F
X
'le XA

'HNMR (METANOL-d4)38,58-8,13 (m 3 H), 8,11-7,76 (m, 3 H), 3,60 (d, 2 H), 2,17-1,93 (m, 6 H),
1,28 (d, 6 H). LC-MS: m/z 466,1 (M+H)".
Hop chit 606 - 1-(4-((4-(tert-butylamino)-6-(6-(1,1-difloetyl)pyridin-2-yl)-1,3,5-triazin-2-yl)-

amino)pyridin-2-yl)xyclopropancarbonitril

H H
'HNMR (METANOL-d4)88,71-8.,5 (m, 1H), 8,4-8,2 (m, 1H), 8,1 (m, 1H), 7,9 (m, H), 7,6 (m, 1H),
2,15-2,06 (t, J = 18 Hz, 3H), 1,78-1,74 (d, ] = 16 Hz, 4H), 1,55 (s, 9H). LC-MS: m/z 450,2 (M+H)*.
Hop chét 607 - N2-(xyclopropylmetyl)-N4-(3-(metylsulfonyl)phenyl)-6-(6-(triflometyl)pyridin-2-
yD)-1,3,5-triazin-2,4-diamin

T F

NCOF

| |
0=S=0 N

i
N)\N/)\N/W
H H
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'HNMR (DMSO, T=273+80K)510,03 (s, 1H), 8,78 (s, 1H), 8.59-8,57 (m, 1H), 8,28-8,24 (m, 1H),
8,04-7,97 (m, 2H), 7,59-7,84 (m, 3H), 3,35 (br.s., 2H), 3,17 (S, 3H), 1,15-1,14 (m, 1H), 0,48-0,46
(m, 2H), 0,32-0,31 (m, 2H). LC-MS: m/z 465,2 (M+H)".

Hop chit 608 - 1-(4-((4-(tert-butylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-yl)-

amino)pyridin-2-yl)xyclopropancarbonitril
R F

b @X
NZ I NTSN
o e

N N N
H H

'H NMR (METANOL-d4)38,87-8,85 (m, 1H), 8,7-8,11 (m, 2H), 7,96-7,87 (m, 1H), 7.,585-
7,583(m,1H) 1,8-1,70 (d, 4H),1,59-1,54(m,6H). LC-MS: m/z 455,1 (M+H)".

Hop chat 609 - N2-(3-clo-5-(metylsulfonyl)phenyl)-N4-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)-
pyridin-2-yl)-1,3,5-triazin-2,4-diamin

X
2N

|
0=8=0
NTSN

NN

"HNMR (METANOL-d4)88,65 (s, 1H), 8,54-8,51 (m, 1H), 8,06-8,04 (t, J= 7,8 Hz, 2H), 7,84-7,82
(d, J= 17,6 Hz, 1H), 7,57-7,56 (m, 1H), 3,39-3,37 (m, 2H), 3,14 (s, 3H), 2,13-20,3 (t, J= 19,2 Hz,
1H), 1,18-1,13 (m, 1H), 0,54-0,50 (m, 2H), 0,32-0,31 (m, 2H). LC-MS: m/z 501,2 (M+H)".

Hop chit 610 - N2-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(2-(1,1-difloetyl)-
pyridin-4-yl)-1,3,5-triazin-2,4-diamin

X
F |

F gﬁ
”5i\i
\ ~Z

NNTN Y

'HNMR (METANOL-d4)38,56-8,13 (m,3H), 8,11-7,77 (m, 3H), 3,45-3,40 (m, 2 H), 2,15-1,94 (m,
6 H), 1,22-1,18 (m, 1 H), 0,58-1,19 (m, 1 H), 0,59-0,54 (m, 2 H), 0,36-0,31 (m, 2 H). LC-MS: m/z
4482 (M+H)*.

Hop chit 611 - N2-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)pyridin-2-y1)-N4-(3-(metylsulfonyl)-
phenyl)-1,3,5-triazin-2,4-diamin
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X
/N

~e2
=0

NSN
Ny
'"H NMR (METANOL-d4)38,96 (s, 1 H), 8,58-8,55 (m, 1 H), 8,10-7,78 (m, 3 H), 7,62-7,55 (m, 2
H), 3,44-3,41 (m, 2 H), 3,14 (d, 3 H), 2,11 (t, 3 H), 1,20-1,17 (m, 1 H), 0,57-0,52 (m, 2 H), 0,36-
0,33 (m, 2 H). LC-MS: m/z 461,2 (M+H)*.
Hop chét 612 - N2-(xyclopropylmetyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(3-flo-5-(metylsulfon-
yl)phenyl)-1,3,5-triazin-2,4-diamin

F
X

~.N

I
\s::%

N"SN
F ”ngﬂ,\v
'H NMR (METANOL-d4)38,58-8,13 (m, 2 H), 8,12-7,86 (m, 2 H), 7,36-7,32 (m, 1 H), 3,46-3,41
(m, 2 H), 3,19 (d, 3 H), 2,13 (t, 3 H), 1,24-1,18 (m, 1 H), 0,59-0,56 (m, 2 H), 0,37-0,35 (m, 2 H).
LC-MS: m/z 479,2 (M+H)*.
Hop chét 613 - 6-(6-(1,1-difloetyl)pyridin-2-y1)-N2-(3-flo-5-(metylsulfonyl)phenyl)-N4-isopropyl-
1,3,5-triazin-2,4-diamin

" F

X

\/:% |/N

N"SN
Aty
'H NMR (METANOL-d4)88,57 (d, 2 H), 8,13-7,86 (m, 3 H), 7,37-7,32 (m, 1 H), 4,37-4,34 (m, 1
H), 3,19 (d, 3 H), 2,18-2,06 (m, 3 H), 1,35-1,32 (m, 6 H). LC-MS: m/z 467,2 (M+H)".
Hop chét 614 - N2-(3-clo-5-(metylsulfonyl)phenyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-isopropyl-

1,3,5-triazin-2,4-diamin

NTSN
cl N)’\N/ J\
H
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'H NMR (METANOL-d4)88,73-8,33 (m, 2 H), 8,11 (t, 2 H), 7,87 (d, 1 H), 7,61 (s, 1 H), 4,48-4,28
(m, 1 H), 3,20 (d, 3 H), 2,13 (t, 3 H), 1,34 (t, 6 H). LC-MS: m/z 488,2 (M+H)*.

Hop chét 615 - N2-(tert-butyl)-N4-(3-clo-5-(metylsulfonyl)phenyl)-6-(6-(1,1-difloetyl)pyridin-2-
yl)-1,3,5-triazin-2,4-diamin

s%g

N”SN
CI/Cj\N/lkN/)\NJ<

H H
"H NMR (METANOL-d4)88,57-8,56 (m, 1 H), 8,43-8,25 (m, 2 H), 8,12-8,06 (m, 1 H), 7,85 (d, 1
H), 7,61 (s, 1 H), 3,17 (s, 3 H), 2,11 (t, 3 H), 1,56 (s, 9 H). LC-MS: m/z 497,2 (M+H)*.
Hop chit 616 - N2-(tert-butyl)-6-(6-(1,1-difloetyl)pyridin-2-yl)-N4-(3-flo-5-(metylsulfonyl)-
phenyl)-1,3,5-triazin-2,4-diamin

F

|\
N

NN L
F N)\N/)\N
H H

'"HNMR (METANOL-d4)58,59-8,42, 8,13-8,05 (m, 2 H), 7,87 (d, 1 H), 7,39-7,34 (m, 1 H), 3,19 (s,
3 H), 2,18-2,06 (m, 3 H), 1,57 (s, 9 H). LC-MS: m/z 481,2 (M+H)".
Hop chét 617 - 1-(4-((4-((xyclopropylmetyl)amino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-

\s’s%

yl)amino)pyridin-2-yl)xyclopropancarbonitril

THNMR (METANOL-d4)58,87—8,85 (m, 1H), 8,7-8,11 (m, 2H), 7,96-7,87 (m, 1H), 7,585-7,583(m,
1H),3,35 (br.s., 2H), 1,15-1,14 (m, 1H), 0,48-0,46 (m, 2H), 0,32-0,31 (m, 2H). LC-MS: m/z 453,1
(M+H)*.

Hop chit 618 - (4-((4-((xyclopropylmetyl)amino)-6-(6-(1,1-difloetyl)pyridin-2-yl)-1,3,5-triazin-2-
yl)amino)pyridin-2-yl)-2-metylpropannitril
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'HNMR (METANOL-d,4)38,60-8,56 (m, 1H), 8,44-8,37 (m, 2H), 8,11-8,03 (m, 1H), 7,87-7,85 (m,
1H), 7,62-7,60 (m, 1H), 3,45-3,43 (d, 2H), 2,15-2,06 (t, 3H), 1,78 (s, 6H), 1,21-1,16 (m, 1H), 0,57-
0,54 (m, 2H), 0,36-0,33 (m, 2H). LC-MS: m/z 451,2 (M+H)".

Hop chét 619 - 1-(4-((4-((xyclopropylmetyl)amino)-6-(6-(1,1-difloetyl)pyridin-2-y1)-1,3,5-triazin-
2-yl)amino)pyridin-2-yl)xyclopropancarbonitril

" F
A
NN
A
S

'"H NMR (METANOL-d4)38,64-8,57 (t, 1H), 8,54-8,53 (d, 1H), 8,26-8,25 (d, 1H), 8,09-8,05 (m,
1H), 7,86-7,83 (m, 1H), 7,45-7,42 (m, 1H), 3,46-3,44 (d, 2H), 2,16-2,06 (q, 3H), 1,80-1,71 (m, 4H),
1,19-1,12 (m, 1H), 0,56-0,53 (m, 2H), 0,37-0,34 (m, 2H). LC-MS: m/z 449,3 (M+H)".
N2-isopropyl-6-(6-(2,2,2-trifloetylamino)pyridin-2-yl)-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-

triazin-2,4-diamin

H F
\N\)<F
e Ln
N N/[N/k
X N)\\NJ\N
H H

'"H NMR (DMSO-ds): 8 10,6-10,2 (m, 1 H), 8,7-8,4 (m, 2 H), 8,4-7,8 (m, 2 H), 7,8-7,5 (m, 2 H),
7,4-7,2 (m, 1 H), 6,8 (m, 1 H), 4,5-4,0 (m, 3 H), 1,2 (d, J=4,8 Hz, 1 H). LC-MS: m/z 473,2 (M+H)".
Céc hop chét sau dugc didu ché theo quy trinh chung dugc thé hién trén so db 4:

Céc chét trung gian duéi day duogc diéu ché theo vi du 4, budc 1, bing cach sir dung céc chét phan
ung thich hop:

Diéu ché (4,6-diclo-[1,3,5]triazin-2-yl)-oxetan-3-yl-amin

Bang céch 4p dung quy trinh chuén néu trén tao ra hop chat néu & d& muc nay ma duoc ding mot

cach truc tiép trong budc tiép theo.
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0
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cl )\ N/)\ N L
H
Diéu ché (4,6-diclo-[1,3,5]triazin-2-yl)-(3-oxa-bixyclo[3.1.0]hex-6-yl)—-amin

Bang cach 4p dung quy trinh chudn néu trén, trir DIPEA (1 dwong lugng) dugc bd sung vao, dé tao

ra (4,6-diclo-[1,3,5]triazin-2-y1)-(3-oxa-bixyclo[3,1,0]hex-6-yl-amin & dang rin mau tréng.

Cl
NS /ﬁ
Cl)l\N/)\”
LCMS: m/z 247,1 (M+H)".
Céc chat trung gian du6i day dugc didu ché theo vi du 4, bude 2:
Piéu ché 4-clo-6-(2-flo-3-metoxyphenyl)-N-(oxetan-3-yl)-1,3,5-triazin-2-amin
Bang cach 4p dung quy trinh chuén néu trén tao ra hop chat néu & dé muyc nay.
o\

F
N7 N 0
|
C,ANA”L

LCMS: m/z 311,0 (M+H)".
Budc 2-9: Diéu ché 4-clo-6-(2-flo-5-metoxyphenyl)-N-(oxetan-3-yl)-1,3,5- triazin-2-amin
Bing cach 4p dung quy trinh chudn néu trén tao ra hop chét néu & d& muc nay.
o)
7

F

LA
Cl)\N/)\H

LCMS: m/z 311,1 (M+H)".
Diéu ché N-((1R,58,6r)-3-oxabixyclo[3.1.0]hexan-6-yl)-4-clo-6-(2-flo phenyl)-1,3,5-triazin-2-amin

Béng cach 4p dung quy trinh chuin néu trén tao ra hop chat néu & dé muc nay
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Cl N™ 'N
H

LCMS: m/z 306,9 (M+H)".
Diéu ché 4-clo-6-(2-flophenyl)-N-isobutyl-1,3,5-triazin-2-amin

Bing cach 4p dung quy trinh chuanda duoc boc 16 tao ra hop chit néu ¢ d& myc nay

B
clI” >N N/\T/
LCMS: m/z 281,1 (M+H)".

Piédu ché 4-clo-6-(6-flo-5-metoxyphenyl)-N-isopropyl-1,3,5-tri-azin-2-amin.

Bing cach 4p dung quy trinh chuan néu trén tao ra hgp chat néu & dé muc ndy & dang rin mau tring.

F ONQ

NN
|

LCMS: m/z 297,1 (M+H)". A
Pidu ché 4-(3-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)phenyl)-6-clo-N-isopropyl-1,3,5-triazin-

2-amin. Béng cach 4p dung quy trinh chuén néu trén tao ra hop chit néu & & muc nay & dang diu

khong mau.

OTBS

S NTSN
|
ooy
Céc hop chét sau duoc tdng hop bing cach ap dung vi du 4, bude 3 (quy trinh C), st dung céc chét

trung gian va cac chét phan tmg thich hop:
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Hop chit 621 - 1-(4-(2-flophenyl)-6-(5-flopyridin-3-ylamino)-1,3,5-triazin-2-ylamino)-2-metyl-
propan-2-ol

b

N“N N/\c}):
'"H NMR (METANOL-d4)58,68-9,01 (m, 1H), 8,44-8,51 (m, 2H), 8,20-8,23 (m, 1H), 8,76-8,77 (m,
1H), 7,38-7,47 (m, 2H),7,76-7,81 (m, 2H), 3,56-3,61 (m, 2H), 1,27-1,31 (m, 6H). LC-MS: m/z 373,3
(M+H)™.
Hop chit 622 - 1-(4-(2-flophenyl)-6-(6-flopyridin-3-ylamino)-1,3,5-triazin-2-ylamino)-2-
metylpropan-2-ol

OH
'HNMR (METANOL-d4)68,08-8,15 (m, 1H), 7,96-7,97 (m, 2H), 7,83-7,89 (m, 1H), 7,51-7,54 (m,
2H), 7,21-7,31 (m, 2H),3,53-3,55 (m, 2H), 3,56-3,61 (m, 2H), 1,25-1,27 (m, 6H). LC-MS: m/z 373,2
(M+H)*.
Hop chat 623 - 1-(4-(2-flophenyl)-6-(2-flopyridin-4-ylamino)-1,3,5-triazin-2-ylamino)-2-
metylpropan-2-ol

O

N/l N“"N

SNy

H H on

'"H NMR (METANOL-d4)58,27-8,55 (m, 1H), 8,25-8,27 (m, 2H), 7,77-7,78 (m, 1H), 7,39-7,47 (m,
2H), 7,16-7,19 (m, 1H),3,51-3,53 (m, 2H), 1,28 (m, 6H). LC-MS: m/z 373,2 (M+H)*.
Hop chit 624 - 6-(2-Flo-3-metoxy-phenyl)-N-oxetan-3-yl-N'-(2-triflometyl-pyridin-4-yl)-

[1,3,5]triazin-2,4-diamin
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H H

'"H NMR (DMS0-ds)510,53-10,43 (m, 1H), 8,89-7,92 (m, 4H), 7,55-7,48 (m, 1H), 7,39-7,34 (m,
1H), 7,25 (t, J = 8,25 Hz, 1H), 5,07-5,01 (m, 1H), 4,83-4,77 (m, 2H), 4,61 (t,J = 6,18 Hz, 2H), 3,88
(s, 3H). LC-MS: m/z 437,2 (M+H)".

Hop chit 625 - 6-(2-Flo-phenyl)-N-(5-flo-pyridin-3-yl)-N'-oxetan-3-yl-[ 1,3,5]triazin-2,4-diamin

F F
7 N” N
QL X
N N N
H H
IH NMR (DMSO0-d¢)610,17-10,12 (m, 1H), 8,77-7,98 (m, 5H), 7,61-7,59 (m, 1H), 7,37-7,34 (m.,

2H), 5,09-5,06 (m, 1H), 4,81-4,80 (m, 2H), 4,62-4,61 (m, 2H). LC-MS: m/z 357,1 (M+H)*.
Hop chét 626 - 6-(2-Flo-phenyl)-N-(6-flo-pyridin-3-yl)-N'-oxetan-3-yl-[ 1,3,5]triazin-2,4-diamin

F

N~ NN .
@HJ'\N/)\H/U
'"H NMR (DMS0-d6)810,06-9,59 (m, 1H), 8,71-8,29 (m, 3H), 8,07-7,95 (m, 1H), 7,61-7,56 (m.,
1H), 7,34-7,28(m, 2H), 7,16-7,15 (m, 1H), 5,06-4,95 (m, 1H), 4,77-4,76 (m, 2H), 4,59-4,56 (m, 2H).
LC-MS: m/z 357,1 (M+H)".

Hop chét 627 - 6-(2-Flo-phenyl)-N-oxetan-3-yl-N'-(2-triflometyl-pyridin-4-y1)-[1,3,5]triazin-2,4-

diamin

THNMR (METANOL-d4)88,56-8,47 (m, 2H), 8,17-7,89 (m, 2H), 7,58-7,53 (m, 1H), 7,31-7,21 (m.,
2H), 5,34-5,24(m, 1H), 5,01-4,99 (m, 2H), 4,80-4,73 (m, 2H). LC-MS: m/z 407,2 (M+H)".
Hop chét 628 - 6-(2-Flo-phenyl)-N-(2-flo-pyridin-4-yl)-N'-oxetan-3-yl-[ 1,3,5]triazin-2,4-diamin
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"H NMR (DMSO0-d6)810,45-10,39 (m, 1H), 8,86-8,68 (m, 1H), 8,08-7,69 (m, 5H), 7,37-7,33 (m.,
2H), 5,11-5,09 (m, 1H), 4,85-4,80 (m, 2H), 4,64-4,59 (m, 2H). LC-MS: m/z 357,1 (M+H)".
Hop chit 629 - 6-(2-Flo-phenyl)-N-oxetan-3-yl-N'-(5-triflometyl-pyridin-3-y1)-[ 1,3,5]triazin-2,4-
diamin

FLF
F

= NTSN o
Na ] N/”\NAN/C/

H H
'H NMR (DMS0-ds)510,34-10,20 (m, 1H), 9,25-8,50 (m, 3H), 8,06-8,00 (m, 1H), 7,77-7,72 (m.,
1H), 7,39-7,25 (m, 2H), 5,10-4,99 (m, 1H), 4,79-4,56 (m, 2H), 4,59-4,52 (m, 2H). LC-MS: m/z
407,3 (M+H)*.
Hop chat 630 - 6-(2-Flo-5-metoxy-phenyl)-N-isopropyl-N'-(2-triflometyl-pyridin-4-y1)-[1,3,5]-
triazin-2,4-diamin

_0

F
FLF
F

N7 NTSN

g H)LN/)\”J\

'HNMR (METANOL-d,)88,70-7,82 (m, 3H), 7,67-7,61 (m, 1H), 7,16-7,06 (m, 2H), 4,30-4,25 (m.,
1H), 3,84 (s, 3H), 4,26-4,23 (m, 1H), 1,317-1,279 (d, J = 15,2 MHz, 3H). LC-MS: m/z 422,9
(M+H)*.

Hop chit 631 - 6-(2-Flo-3-metoxy-phenyl)-N-isopropyl-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5]-

triazin-2,4-diamin
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'"HNMR (METANOL-d4)38,65-7,83 (m, 3H), 7,59-7,56 (m, 1H), 7,24-7,16 (m, 2H), 4,28-4,25 (m.,
1H), 3,92 (s, 3H), 1,315-1,272 (d, J = 17,2 MHz, 3H). LC-MS: m/z 423,0 (M+H)*.

Hop chat 632 - 2-(4-((4-(2-flophenyl)-6-(isopropylamino)-1,3,5-triazin-2-yl)amino)pyridin-2-
yl)propan-2-ol

HO

NZ NN
A

'H NMR (DMSO0-de)58,30-8,08 (m, 3 H), 7,70-7,51 (m, 2 H), 7,29 (t, 1 H), 7,24-7,19 (dd, 1 H),
4,36-4,34 (m, 1 H), 1,57 (s, 6 H), 1,32-1,28 (m, 6 H). LC-MS: m/z 383,3(M+H)".
Hop chat 633 - 2-F lo-3-[4-isopropylamino-6-(2-triflometyl-pyridin-4-ylamino)-[1,3,5]triazin-2-yl]-
phenol

'"H NMR (METANOL-d4)48,70-8,68 (d, J =6 Hz, 1H), 8,56-8,49 (m, 1H), 7,90-7,89 (m, 1H), 7,59-
7,57 (m., 1H), 7,33-7,23 (m, 2H), 4,39-4,35 (m, 1H), 1,407-1,391 (d, J = 6,4Hz, 3H). LC-MS: m/z
409,3 (M+H)*.

Hop chét 634 - 4-Flo-3-[4-isopropylamino-6-(2-triflometyl-pyridin-4-ylamino)-[ 1,3,5]triazin-2-yl]-

phenol
HO

'H NMR (METANOL-d4)58,70-8,68 (d, J =5,6 MHz, 1H), 8,56-8,53 (m, 1H), 7,91-7,89 (m, 1H),
7,58-7,55 (m., 1H), 7,27-7,15 (m, 2H), 4,40-4,35 (m, 1H), 1,40-1,39 (d, J = 6,4 MHz, 3H). LC-MS:
m/z 409,1 (M+H)".

Hop chit 635 - 6-(2-Flo-5-metoxy-phenyl)-N-oxetan-3-yl-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5]-

triazin-2,4-diamin
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'"H NMR (DMSO0-ds)810,73-10,63 (m, 1H), 9,11-8,11 (m, 4H), 7,82-7,69 (m, 1H), 7,47 (t, ] = 9,62
Hz, 1H), 7,35 (brs., 1H), 5,34-5,20 (m, 1H), 5,04-5,00 (m, 2H), 4,83-4,80 (m, 2H), 3,80 (s, 3H). LC-
MS: m/z 437,3(M+H)"

Hop chét 636 - 6-(2-Flo-phenyl)-N-(2-flo-pyridin-4-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-y1)-[1,3,5]-

triazin-2,4-diamin

NZ I NTSN 0
|
~ ”)\N/)\H/—G

'"H NMR (DMS0-ds)810,50-10,21 (m, 1H), 8,35-7,85 (m, 4H), 7,62-7,52 (m, 2H), 7,37-7,29 (m,

2H), 3,96-3,88 (m., 2H), 3,69-3,61 (m, 2H), 2,66-2,49 (m, 1H), 1,94-1,87 (m, 2H). LC-MS: m/z

383,1 M+H)*.

Hop chét 637 - 6-(2-Flo-phenyl)-N-(6-flo-pyridin-3-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-yl)-[1,3,5]-

triazin-2,4-diamin

F

F Z | NN (0}

T
H H

'H NMR (METANOL-d;)88,71-8,57 (m, 1H), 8,30 (brs. 1H), 8,18 (brs. 1H), 7,81 (brs. 1H), 7,50-

7,43 (m., 2H), 7,21 (brs. 1H), 4,12-4,02 (m, 2H), 3,81-3,75 (m, 2H), 2,80-2,68 (m, 1H), 2,14-2,09

(m, 2H). LC-MS: m/z 383,2 (M+H)".

Hop chit 638 - 6-(2-Flo-phenyl)-N-(5-flo-pyridin-3-yl)-N'-(3-oxa-bixyclo[3.1.0]hex-6-yl)-
[1,3,5]triazin-2,4-diamin

o
Q0 L7

H

-227-



24671

'"H NMR (METANOL-d4)88,67 (brs., 2H), 8,20-8,07 (m, 2H), 7,56 (brs., 1H), 7,32-7,21 (m, 2H),
4,14-4,05 (m., 2H), 3,83-3,78 (m, 2H), 2,71-2,68 (m, 1H), 2,00-1,96 (m,2H). LC-MS: m/z 383,1
(M+H)™.

Hop chit 639 - {3-[4-Isopropylamino-6-(2-triflometyl-pyridin-4-ylamino)-[1,3,5]triazin-2-yl]-
phenyl}-metanol

F OH

F——F
N= N™ N
| |
N N)\N//kNJ\
H H
THNMR (METANOL-d4)5 8,37-8,41 (m, 3H), 8,31-8,28 (m, 2H), 7,53-7,53 (d,J= 6 Hz, 1H), 7,46-

7,45(m,1H),4,685(s,2H),4,52-4,18(m, 1H), 1,31-1,30 (d, J=6,4 Hz, 6H). LC-MS: m/z 405,1 (M+H)".
Hop chét 640 - 3-[4-Isopropylamino-6-(2-triflometyl-pyridin-4-ylamino)-[1,3,5]triazin-2-yl]-

phenol
OH
F
F—|~F
Z 1 N SN
| j\
S
H H

TH NMR (METANOL-d4)88,679-8,245 (m, 2H), 7,95-7,83 (m, 2H), 7,32-7,282 (m, 1H), 7,00-6,98
(d, J=8 Hz, 1H), 4,31-4,28 (m, 1H), 1,34-1,25 (m, 6H). LC-MS: m/z 391,2 (M+H)*.

Hop chét 641 - 3-(4-((2-hydroxy-2-metylpropyl)amino)-6-((2-(triflometyl)pyridin-4-yl)amino)-
1,3,5-triazin-2-yl)phenol

OH
“5 i
S AL~
OH

TH NMR (METANOL-d4)38,72-8,70 (m, 1 H), 8,68-8,38 (m, 1 H), 8,28-7,96 (m, 1 H), 7,79-7,70
(m, 2 H), 7,51-7,44 (m, 1 H), 7,23-7,17 (m, 1 H), 3,65 (d, 2 H), 1,36 (d, 6 H). LC-MS: m/z 421,2
(M+H)".

Hop chit 642 - 5-(4-((3,5-diflophenyl)amino)-6-(isopropylamino)-1,3,5-triazin-2-yl)benzen-1,3-
diol
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HO{ £ _OH
F
NN

s
"H NMR (METANOL-d4)87,51-7,48 (m, 2 H), 7,30 (d, 2 H), 6,52-6,41 (m, 2 H), 4,23-4,21 (m, 1
H), 1,35-1,27 (m, 6 H). LC-MS: m/z 374,1 (M+H)".
Hop chét 644 - 6-(3-clo-5-triflometyl-phenyl)-N-isopropyl-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5]t-

riazin-2,4-diamin

xxk

"HNMR (METANOL-d4)88,79-8,50 (m, 3H), 8,49-7,86 (m, 2H), 7,77-7,76 (m, 1H), 4,26-4,23 (m,
1H), 1,32-1,30 (d, 6H). LC-MS: m/z 477,1 (M+H)*.
Hop chét 645 - 6-(6-aminopyridin-3-yl)-N2-(3,5-diflophenyl)-N4-isopropyl-1,3,5-triazin-2,4-

diamin

'H NMR (DMSO0-d¢)89,80 (d, 1 H), 8,87 (d, 1H), 8,52-7,29 (m, 5 H), 6,78-6,50 (m, 3 H), 4,29-4,11
(m, 1 H), 1,20 (d, 6 H). LC-MS: m/z 358,2 (M+H)".
Hop chit 646 - 3-(4-(tert-butylamino)-6-((3-flo-5-(metylsulfonyl)phenyl)amino)-1,3,5-triazin-2-
yl)phenol

OH

\/,o
S\\o @/
QLI X
F N)\N/)\N

H H

'H NMR (METANOL-d4)88,37-7,74 (m, 4 H), 7,25 (br, 2 H), 6,92 (br, 1 H), 3,13 (s, 3 H), 1,51 (s,
6 H). LC-MS: m/z 432,0 (M+H)".

-229-



24671

Hop chit 647 - 6-(3-clo-5-flophenyl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-

2,4-diamin

'H NMR (DMS0-d)510,39-10,56 (m, 1H),8,16-8,70 (m, 4H), 7,71-8,00 (m, 3H), 4,16-4,35 (m,
1H), 1,25 (dd, ] = 6,4, 6H). LC-MS: m/z 427,1 (M+H)*.
Hop chit 648 - N2-isopropyl-6-(2-metoxypyridin-3-yl)-N4-(2-(triflometyl)pyridin-4-y1)-1,3,5-

triazin-2,4-diamin

'HNMR (METANOL-d4)58,61-8,27 (m, 3 H), 8,23-7,88 (m, 2 H), 7,09-7,06 (m, 1 H), 4,28-4,25
(m, 1 H), 4,01 (s, 3 H), 1,31-1,28 (m, 6 H). LC-MS: m/z 406,1 (M+H)*.

Vi du 9. Didu ché cac hop chit c6 cong thirc I, trong d6 vong A 12 aryl hodc heteroaryl dugc thé.
Céc hop chét theo vi du nay dugc didu ché theo phuong phap chung trén So db 9, néu dudi day.

So dd 9
cl Cl ﬁh\a“ A
Nhén B- NHz /L (Nhan Muin AYX

N” N
han B « )\ )\
cn)l\ N/)\ﬁj\ BECIS /k )\ J\ X = B(OH),, MglgranB J\

Hop chét 649 - 6-(2-am1nopyr1mldm-5-yl)-N2-(3,5-diﬂophenyl)-N4-isopropyl-1,3,5-triazin-2,4-
diamin

NH,

NJ§N

N "N
FQNJ\\NLNJ\
H H
Vidu 9, bude 1:
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Diéu ché 6-clo-N2-(3,5-diflophenyl)-N4-isopropyl-1,3,5-triazin-2,4-diamin

3,5-diflo anilin (0,62¢g, 4,83mmol), ‘BuONa (0,93g, 9,66mol) va Pd(dppf)Cl> (0,35g, 0,48mmol)
dugc b sung vao dung dich chira 4,6-diclo-N-isopropyl-1,3,5-triazin-2-amin (1g, 4,83mmol) trong
THF (10ml). H3n hop nay duogc khudy & nhiét do 80°C trong diéu kién bao vé bang khi quyén N2
trong thoi gian 2 gid. Hon hop phan tmg niy dugc 1am ngling bang nude va chiét bang EtOAc. Lép
hitu co duge lam khd, ¢d va tinh ché dé tao ra 6-clo-N2-(3,5-diflophenyl)-N4-isopropyl-1,3,5-
triazin-2,4-diamin & dang rin mau tring.

Vidu 9, budc 2:

Pd(PPhs)s (19mg, 0,017mmol) dugc bd sung vao hdn hop gdm 5-clo-N1-(3,5-diflophenyl)-N3-
isopropylbenzen-1,3-diamin (50mg, 0,17mmol), 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
pyrimidin-2-amin (37mg, 0,17mmol) va Cs;COs; (108mg, 0,34mmol) trong dioxan/nuéc
(0,8m1/0,16ml). Hon hop nay dugc ting nhiét do dén 80°C trong thoi gian 2 gid. Hén hop nay dugc
cd va tinh ché theo phuong phép chuén dé tao ra 6-(2-aminopyrimidin-5-yl)-N2-(3,5-diflo-phenyl)-
N4-isopropyl-1,3,5-triazin-2,4-diamin. '

'"H NMR (METANOL-d4): § 9,11-9,17 (m, 2H), 7,49-7,50 (m, 2H), 6,51-6,55 (m, 1H), 4,22-4,34
(m, 1H), 1,35 (d, J = 6,8 Hz, 6H). LC-MS: m/z 359,2 (M+H)".

Céc hop chét sau dugc diéu ché theo vi du 8, phuong phép B, bing cach sir dung cac chét trung gian
va céc chit phan tng thich hop.

Hop chéat 650 - 6-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-triazin-2-yl)-
pyridin-2(1H)-on

'HNMR (METANOL-d4)3 8,70-8,25 (m, 2H), 8,15-8,06 (m, 1H), 7,81-7,50 (m, 1H), 6,89 (br, 1H),
4,31-4,23 (m, 1H), 1,34-1,29 (m, 6H). LC-MS: m/z 392,1 (M+H)".
Hop chit 651 - 6-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-triazin-2-yl)-

picolinamit
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o
NH,

N niNiu*

'H NMR (DMS0-d6)810,56 (br, 1 H), 8,87-8,85 (m, 1H), 8,68-8,04 (m, 6H), 7,92-7,96 (m, 1H),
7,63-7,59 (m, 1H), 7,58-7,48 (m, 1H), 4,20-4,15 (m, 1H), 1,25 (d, 6H). LC-MS: m/z 418,2 (M+H)*.
Hop chét 652 - 2,2 2-triflo-1-(3-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-

triazin-2-yl)phenyl)etanol

OH
F
FUF Fr
NZ | N“SN
AL

H H
'HNMR (METANOL-d4)5 8,76-8,40 (m, 4H), 8,32-7,52 (m, 3H), 5,16-5,11 (m, 1H), 4,51-4,28 (m,

1H), 1,34 (d, 6H). LC-MS: m/z 473,2 (M+H)*.
Hop chit 653 - N-Isopropyl-6-(3-metansulfinyl-phenyl)-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5]-

triazin-2,4-diamin

Q
S\
F_F
F
Q0K L
NN W
H H

'H NMR (METANOL-d4)38,81-8,28 (m, 4H), 7,91-7,71 (m, 3H), 4,51-4,28 (m, 1H), 2,88 (s, 3H),
1,36-1,33 (m, 6 H). LC-MS: m/z 437,2 (M+H)".
Hop chit 654 - 6-(3-(aminometyl)phenyl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-

triazin-2,4-diamin

NH2

N7 N” N

A | N)l\ /)\NJ\
'"HNMR (METANOL-d4)3 8,66-8,40 (m, 4H), 7,96 (br, 1H), 7,77-7,67 (m, 2H), 4,52-4,31 (m, 1H),
4,24 (s, 2H), 1,34 (d, 6H). LC-MS: m/z 404,2 (M+H)".
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Hop chit 655 - 6-(3-clo-5-metoxyphenyl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-
triazin-2,4-diamin

cl o

F
FLF

QLT

H H
'H NMR (DMSO-de)d 10,44 (d, 1H), 8,71 (s, 1H), 8,57-8,55 (m, 1H), 8,30-8,08 (m, 1H), 7,92-7,79
(m, 3H), 6,97 (s,1H), 4,35-4,13 (m, 1H), 3,86 (s, 3H), 1,24 (d, 6H). LC-MS: m/z 439,2 (M+H)".
Hop chét 657 - N-Isopropyl-6-(3-metansulfonyl-phenyl)-N'-(2-triflometyl-pyridin-4-yl)-[1,3,5]-

triazin-2,4-diamin

O
S

F

L
N7 NN
S A A

H H
'H NMR (METANOL-d4)38,95 (s, 1H), 8,76-7,98 (m, 5H), 7,80-7,76 (m, 1H), 4,49-4,22 (m, 1H),
3,17 (s, 3H), 1,34-1,27 (m, 6 H). LC-MS: m/z 453,2 (M+H)".

Hop chét 658 - 3-Flo-5-[4-isopropylamino-6-(2-triflometyl-pyridin-4-ylamino)-[ 1,3,5]triazin-2-yl]-

phenol

HO F
FF

F
L
N N

H H

'HNMR (METANOL-d4)d 8,63-8,63 (m, 2H), 7,95 (s, 1H), 7,56-7,49 (m, 2H), 6,80-6,78 (d, J= 8,8
Hz, 1H), 4,31 (s, 1H), 1,36-1,34 (d, J= 6 Hz, 6H). LC-MS: m/z 409,1 (M+H)*.
Hop chét 660 - 6-(3-flo-5-(triflometyl)phenyl)-N2-isopropyl-N4-(3-(metylsulfonyl)phenyl)-1,3,5-

triazin-2,4-diamin
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'H NMR (Metanol-d4)8 8,98 (s, 1H), 8,55 (s, 1H), 8,37 (d, 1H), 7,99-7,75 (m, 1H), 7,61-7,53 (m,
3H), 4,37-4,34 (m, 1H), 3,15 (d, 3H), 1,30 (d, 6H). LC-MS: m/z 470,0 (M+H)".

Hop chédt 662 - 6-(3-flo-5-metoxyphenyl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-
triazin-2,4-diamin

F. ONQ

F
FF

L ﬁlNiu*

THNMR (DMSO-de)d 10,30 (d, 1H), 8,67-8,04 (m, 3H), 8,04-7,58 (m, 3H), 7,08-7,03 (m, 1H), 4,35-
4,10 (m, 1H), 3,83 (s, 3H), 1,21 (d, 3H). LC-MS: m/z 423,2 (M+H)".

Hop chét 663-1-(3-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-triazin-2-

yl)phenyl)etanol

OH

THNMR (METANOL-d4)3 8,74-8,29 (m, 4H), 8,28-7,80 (m, 1H), 7,57-7,43 (m, 2H), 4,48-4,26 (m,
1H), 1,49 (d, 3H), 1,31 (d, 6H). LC-MS: m/z 419,2 (M+H)".
6-(3-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)phenyl)-N2-isopropyl-N*-(2-(triflometyl)pyridin-
4-yl)-1,3,5-triazin-2,4-diamin

OTBS
NN
|
A
H H
LCMS: m/z 545,3 (M+H)".
_TBS
0 OH
—
N7 NTSN N7 NN
| . | .

-234-



24671

TBAF (490mg, 1,872mmol) dugc bd sung vao dung dich chira 6-(3-(1-((tert-butyldimetylsilyl)-
oxy)xyclopropyl) phenyl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-2,4-diamin
(510mg, 0,936mmol) trong THF khan (15ml) & nhiét d trong phong. Hon hop nay dugc khudy &
nhiét d9 trong phong trong thoi gian 2 gid. Hon hop ndy dwgc phan b giita EtOAc va nudc. Lép
hitu co dugc rira bang nuéc mudi, 1am kho biang Na,SOs, sau d6 duoc cd. San phadm thd duoc tinh
ché theo phuong phéap chuin dé tao ra 1-(3-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)-
amino)-1,3,5-triazin-2-yl)phenyl)xyclopropanol.

Hop chét 664 -1-(3-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-triazin-2-
yl)phenyl)xyclopropanol

"HNMR (METANOL-d4)38,67-8,46 (m, 2H), 8,31-8,21 (m, 2H), 7,84-7,83 (m, 1H), 7,52-7,39 (m,
2H), 4,45-4,23 (m, 1H), 1,32-1,30 (d, J = 8,0 Hz, 6H), 1,23-1,22 (m, 2H), 1,09-1,06 (m, 2H). LC-
MS : m/z 431,2 (M+H)".
Hop chit 665 - 3-(hydroxymetyl)-5-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-
1,3,5-triazin-2-yl)phenol

HO
OH
E
i i \@/\
S5
I LA,

'THNMR (CDCl3)810,40-10,24 (m, 1H), 9,56 (s, 1H), 8,68-8,26 (m, 2H), 7,93-7,59 (m, 3H), 6,94 (s,
1H), 5,23-5,20 (m, 1H), 4,50-4,49 (d, J=5,6, 2H), 4,20-4,12 (m, 1H) 1,26-1,23 (m, 6H). LC-MS :
m/z 421,2 (M+H)*.

Céc hop chét sau dugc diéu ché theo so db 5 bang cach sir dung céc chét trung gian va cac chit phan
ung thich hop:

Hop chét 667 - tert-butyl este cia axit 4-(4-phenyl-6-phenylamino-[1,3,5]triazin-2-ylamino)-

piperidin-1-carboxylic
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e

@\NJ\NJ\NO,BOC

H H
'"H NMR (CDCI3) 8: 8,23-8,82 (m, 2H), 8,53-7,66 (m., 2H), 7,33-7,48 (m, 3H), 7,25-7,31 (m, 2H),
6,98-7,09 (m., 2H), 5,05-5,29 (m, 1H), 3,95-4,20 (m, 3H), 2,85-2,97 (m, 2H), 2,03 (d, J = 12 Hz,
2H), 1,37-1,42 (m, 11H). LC-MS: m/z 447,0 (M+H)".

Vi du 10: Didu ché cac hop chét c6 cong thirc 1 thong qua quy trinh N-aryl hoa triazin-amin lién

hop chéo
So d6 10
A A (Nhan B)-halogenua Nhéan A
NN Ri.  THF NSy Ri.  Pdidbay, BINAP, C5iCO; /ﬁ\\:T\ /T;R
| R | Rz toluen, 110°C, 30 phiit, MW NhanB | z 2
oA A KR aoyoy Ky i ot NN R,

R;=aryl hodc heteroaryl

Vi du 10, budc 1: Didu ché N2-isopropyl-6-(6-(trifiometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin.
NH3/H,0 (8ml) duoc bd sung vao dung dich chira 4-clo-N-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-
1,3,5-triazin—2-amin (300mg, 0,94mmol) trong THF (5ml). Hdn hop nay duoc khudy & 80°C qua
dém. TLC (PE: EA = 1:1) cho thiy phan tmg d4 hoan thanh. H3n hop ndy dugc rira bing H,0 va
etyl axetat. Lop hitu co duge 1am khd bing NaySOs, loc, cd dé tao ra N2-isopropyl-6-(6-
(triflometyl)pyridin-2-yl)-1,3,5-triazin-2,4-diamin & dang rén mau vang ma dugc sir dung khong cin
tinh ché thém. LC-MS : m/z 299,8(M+H)".
Céc chét trung gian dudi ddy duoc diéu ché bing cach 4p dung quy trinh trong vi du 10, budc 1:
6-[6-(1,1-diflo-etyl)-pyridin-2-yl]-N-isopropyl-[1,3,5]triazin-2,4-diamin

F

XOF

'/N

NN I
HzN/l\N/)\N

H
LC-MS : m/z 295,2 (M+H)".
6-(6-diflometyl-pyridin-2-yl)-N-isopropyl-[1,3,5]triazin-2,4-diamin
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LC-MS : m/z281,1 (M+H)".
1-(4-amino-6-(6-(triflometyl) pyridin-2-yl)-1,3,5-triazin-2-ylamino)-2-metylpropan-2-ol

F
T F
_N
N”SN

LC-MS : m/z 329,0 (M+H)™.

Budc 2: Didu ché 1-(4-(4-(isopropylamino)-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-triazin-2-yl-
amino)pyridin-2-yl)xyclopropancarbonitril.  1-(4-clo-pyridin-2-yl)xyclopropancarbonitril(89mg,
0,48mmol), Cs2CO3 (262mg, 0,8mmol), BINAP (24,9mg, 0,04mmol), va Pdy(dba); (36,6mg,
0,04mmol) dugc bd sung vao dung dich chira N2-isopropyl-6-(6-(triflometyl)pyridin-2-yl)-1,3,5-
triazin-2,4-diamin (120mg, 0,4mmol) trong toluen khan (5ml) trong mdi truong khi N,. H8n hop
ndy dugc khudy & 110°C trong thoi gian 30 phit trong diéu kién chiéu xa vi séng. Hon hop nay dugc
1am nglmg bing nudc va chiét bing etylaxetat. Lép hitu co duge 1am khé bang Na,SO4 khan, ¢6 va
tinh ché theo phwong phap chuin dé tao ra 1-(4-(4-(isopropylamino)-6-(6-(triflometyl)-pyridin-2-
yb)-1,3,5-triazin-2-ylamino)pyridin-2-yl)xyclopropancarbonitril.

Céc hop chit dudi day duoc didu ché tir cac chét trung gian thich hop bang cach 4p dung quy trinh
trong vi du 10, budce 2:

Hop chit 669 - 1-{4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-y1)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-xyclopropancarbonitril

39\*

B
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'THNMR (METANOL-dy4) 68,79-8,78 (m, 2H), 8,27(d, J = 5,6 Hz, 1H), 8,20 (t, J = 8,2 Hz, 1H), 7,36
(dd, J=3,6 Hz, 2,0 Hz, 1H), 4,47 (m, 1H), 1,82-1,73 (m, 4H), 1,31 (d, J =4,0 Hz, 6H). LC-MS: m/z
441,2 (M+H)*.

Hop chét 670 - 1-[4-(5-clo-6-flo-pyridin-3-ylamino)-6-(6-triflometyl-pyridin-2-yl)-[1,3,5 Jtriazin-2-
ylamino]-2-metyl-propan-2-ol

Béng céach 4p dung quy trinh chudn di duoc boc 16 trong, trir thay BINAP bing X-Phos va Cs;CO;3
bing t-BuONa dé tao ra hop chét 670.

FF

A F
2N

a
g Nih}iNAkOH

NN
'"H NMR (METANOL-ds) 58,82-8,63 (m, 2H), 8,39-8,38 (m, 1H), 8,22 (t, J= 7,9 Hz, 1H), 7,98 (d,
J=17,6 Hz, 1H), 3,63 (s, 1H), 3,55 (s, 1H), 1,30 (d, J= 4,0 Hz, 6H). LC-MS: m/z 458,2 (M+H)".

F.

Hop chéat 671 - 2-{4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-2-metyl-propionitril

NC5 QNX
N~ NN

|
A AN

'"HNMR (METANOL-ds) 68,77-8,73 (m, 1H), 8,50 (s, 1H), 8,40 (d, J = 4,4 Hz, 1H), 8,23 (t,J=6,6
Hz, 1H), 8,00 (d, J = 8,0 Hz, 1H), 7,57 (dd, J = 3,6 Hz, 2,0 Hz, 1H), 4,49-4,41 (m, 1H), 1,74 (s, 6H),
1,34 (d, J = 6,4 Hz, 6H). LC-MS: m/z 443,2 (M+H)*.

Hop chdt 672 - {4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-axetonitril

[T F
NC _N

”El LA
X N/]\N/)\N
H H

'H NMR (METANOL-ds) $10,41 (s, 1H), 8,62 (dd, J = 9,6 Hz, 8,0 Hz, 1H), 8,37 (d, J = 2,4 Hz,
1H), 8,29 (dd, J = 8,4 Hz, 1,9 Hz, 2H), 8,28 (s, 1H), 8,11 (d, ] = 7,6Hz, 1H), 7,97-7,67 (m, 1H),
4,35-4,28 (m, 1H), 4,17 (s, 1H), 4,13 (s, 1H), 1,25 (d, J = 6,8 Hz, 6H). LC-MS: m/z 415,3(M+H)*.
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Hop chit 673 - 6-(6-diflometyl-pyridin-2-yl)-N-(2-diflometyl-pyridin-4-yl)-N'-isopropyl-
[1,3,5]triazin-2,4-diamin

Bing cé4ch ap dung quy trinh chudn duoc boc 16 trong vi du 10 bude 2, trir thay Cs,COs bang t-
BuONa tao ra hop chét 673.

F
[T
F. F N

NZ NEN(J\
E:Lux,()\”)\

'H NMR (METANOL-d4) 88,64-7,77 (m, 6H), 6,98-6,58 (m, 2H), 4,33-4,30 (m, 1H), 1,34 (d,J =
6,4 Hz, 6H). LC-MS: m/z 408,2(M+H)".

Hop chéit 674 - 1-{4-[4-Isopropylamino-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]triazin-2-ylamino]-
pyridin-2-yl}-xyclopropanol

A
\ N)\N/ N
H H

'"H NMR (METANOL-d4) 88,61-8,64 (q, J = 7,6 Hz, 1 H), 8,38 (s, 1 H), 8,09-8,16 (m, 2 H), 7,86-
7,88 (d, J=17,6 Hz, 1 H), 7,44-7,62 (m, 1 H), 4,26-4,30 (m, 1 H), 1,76-1,23 (m, 8 H), 1,10-1,12 (q,
J=4Hz, 2 H). LC-MS: m/z 432,2 (M+H)*.

Hop chit 675 - 6-[6-(1,1-diflo-etyl)-pyridin-2-yl]-N-(2-diflometyl-pyridin-4-yl)-N'-isopropyl-
[1,3,5]triazin-2,4-diamin

Béng cach 4p dung quy trinh chudn duoc boc 16 trong vi du 10 budc 2, trir thay Cs,COs3 bing t-
BuONa tao ra hop chét 675.

F
[T F
F. F _N

N7 NC/E\N/k
&HANAH,L

TH NMR (METANOL-d4) 88,58-8,46 (m, 2H), 8,18-8,11 (m, 2H), 7,90-7,88 (m, 2H), 6,86-6,58 (m,
1H), 4,34-4,32 (m, 1H), 2,17-2,05 (m, 3H), 1,35 (d, J = 7,2 Hz, 6H). LC-MS: m/z 422 2(M+H)*.
Hop chit 676 - N-(2-flometyl-pyridin-4-yl)-N'-isopropyl-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]-

triazin-2,4-diamin
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Béng cach ap dung quy trinh chudn dwgc boc 16 trong vi du 10 budc 2, trir thay Cs2COs bing t-
BuONa tao ra hop chét 676.

FF

F. ~-N

NZ | NN

gluxm)\

'HNMR (METANOL-d4) 68,72-8,70 (m, 1H), 8,40-7,98 (m, 5H), 5,55 (s, 1H), 5,43 (s, 1H), 4,52-
4,33 (m, 1H), 1,34 (d, J = 8,4 Hz, 6H). LC-MS: m/z 408,1(M+H)".

Hop chat 677 - 2-(4-{4-[6-(1,1-diflo-etyl)-pyridin-2-yl]-6-isopropylamino-[1,3,5]triazin-2-

ylamino }-pyridin-2-yl)-2-metyl-propionitril

F
X

GBS WY
N NJ\N/)\N
H H

'H NMR (METANOL-d4) 88,61 (d, J = 6,8 Hz, 1H), 8,45 (s, 1H), 8,40 (d, J = 5,2 Hz, 1H), 8,11 (t,
J=17,6 Hz, 1H), 7,88 (d, J = 8,0 Hz, 1H), 7,62 (s, 1H), 2,12 (t, ] = 19,2 Hz, 3H), 1,13 (d, J = 6,4 Hz,
6H). LC-MS: m/z 439,2(M+H)".

Hop chét 678 - 2-{4-[4-(2-Hydroxy-2-metyl-propylamino)-6-(6-triflometyl-pyridin-2-yl)-[1,3,5]-
triazin-2-ylamino]-pyridin-2-yl}-2-metyl-propionitril

NI NS
N N/KN/)\N OH
i H

'H NMR (METANOL-d,) §8,80-8,78 (m, 1H), 8,45 (s, 1H), 8,40 (t, J=5,6 Hz, 1H), 8,22 (t, = 7.8
Hz, 1H), 8,79 (d, J = 8,0 Hz, 1H), 7,60 (dd, J = 3,6 Hz, 2,0 Hz, 1H), 3,63 (d, J = 11,6 Hz, 2H), 1,80
(s, 6H), 1,31 (d, J = 6,0 Hz, 6H). LC-MS: m/z 473,2(M+H)".

Vi du 11: Didu ché céc hop chét c6 cong thic I, trong d6 vong A 13 6-aminopyridyl.
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So db 11
H H
N._ O N__O_ - NH2
' \N \g/ | \N \g/ | =N
7 RaNH; 7 KOH
—_—
NN NN MeOH N“SN
|
AR Ray AL 2N Ry R3~N)\N/)\N—R2
CI” NN N ONTON N N
H H H

Vi du 11, budce 1: Viéc didu ché cac chit trung gian duéi day twong tu quy trinh trén so dd 3, budc
4, bang cach sir dung nguyén liéu ban diu va cac chét trung gian thich hop:

Hop chit 679 - Metyl (6-(4-(isopropylamino)-6-((2-(triflometyl)pyridin-4-yl)amino)-1,3,5-triazin-2-
yl)pyridin—2-yl)carbamat

LCMS: m/z 449,3 (M+H)".
Hop chét 680 - Metyl 6-(4-(2-hydroxy-2-metyl-propylamino)-6-(2-(triflometyl)pyridin-4-ylamino)-
1,3,5-triazin-2-yl)pyridin-2-yl-carbamat

H
N O
B ~
F | T
'EEF\ ~.N O
NT N“ N
| |
S A~
H H o oy

LCMS: m/z 479,3 (M+H)".
Hop chét 681 - Metyl 6-(4-(neopentylamino)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-
yl)pyridin-2-ylcarbamat

H
N._ O
- Y™

FE/:FL ij\Nr o

NT N7 N

| |

x N)\\N)\N/\}/
H H

LCMS: m/z 477,3 (M+H)".
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Hop chét 682 - Metyl 6-(4-(3,5-diflophenylamino)-6-(1-metylxyclopropylamino)-1,3,5-triazin-2-
yDpyridin-2-ylcarbamat

H
NS

=

|
F N (0]
NN
| Z
F NJ\\ )\N
H H

N
LCMS: m/z 428,2 (M+H)".

Metyl  6-(4-(1-metylxyclopropylamino)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl)-
pyridin-2-ylcarbamat

H
o Ne O
F | T
FF _N O
NT NN
| | Z
N N/k\N)\N
H H

LCMS: m/z 461,3 (M+H)".
Hop chat 683 - Metyl 6-(4-(2-(triflometyl)pyridin-4-ylamino)-6-(1,1,1-triflo-propan-2-ylamino)-
1,3,5-triazin-2-yl)pyridin-2-ylcarbamat

H
LN N
F | T
F F N (o]
rF
N® N”
LY
X NJ\\N)\N
H H

LCMS: m/z 503,2 (M+H)*.
Hop chit 684 - Metyl 6-(4-(3,5-diflophenylamino)-6-(2-hydroxy-2-metylpropyl-amino)-1,3,5-
triazin-2-yl)pyridin-2-ylcarbamat

N_o
G
F 7
N/
Qx\i
F NN H/\(I;

LCMS: m/z 446,1 (M+H)".
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Pidu ché metyl 6-(4-(tert-butylamino)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl)-
pyridin-2-ylcarbamat
Ap dung quy trinh chudn néu trén dé tao ra hop chit 685 - metyl 6-(4-(tert-butylamino)-6-(2-
(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl) pyridin-2-ylcarbamat
N._0
FLF | :N \g/ )
NZ NT N
\' HJ\\NJ\”k
LCMS: m/z 463,3 (M+H)".
Hop chit 686 - Metyl 6-(4-(2-(1,1-difloetyl)pyridin-4-ylamino)-6-(isopropyl-amino)-1,3,5-triazin-
2-yl)pyridin-2-ylcarbamat
N._o
TF | /\N \[cl)/ )
N~ NT N
S H*\N*gj\
LCMS: m/z 445,1 (M+H)*.
Vidu 11, bude 2: Diéu ché 6-(6-aminopyridin-2-yl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4—y)-
1,3,5-triazin-2,4-diamin.
5 vién KOH duogc bd sung vao dung dich chira 6-(6-clo-pyridin-2-yl)-N-oxetan-3-yl-N'-(2-
triflometyl-pyridin-4-yl)-[1,3,5]triazin-2,4-diamin (170mg, 0,38mmol) trong metanol (6ml). Hon
hop nay duoc ting nhiét d6 dén 80°C trong thoi gian 12 gid. TLC (etylaxetat) cho thdy ring phan
{mg d4 hoan thanh. Hon hop nay duoc didu chinh pH dén 7 va loc, dich loc duogc ¢b va tinh ché theo
phuong phép chuin dé tao ra 6-(6-aminopyridin-2-yl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-
yl)-1,3,5-triazin-2,4-diamin.
Céc hop chét sau duoc didu ché theo quy trinh néu trong vi du 11, budc 2, bing cach sir dung nguyén
liéu ban ddu va cac chat phan tg thich hop:
Hop chit 687 - 6-(6-aminopyridin-2-yl)-N2-isopropyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-

triazin-2,4-diamin
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IH NMR (METANOL-ds4): 6 8,5-8,65 (m, 1,5 H), 7,8-8,3 (m, 3,5 H), 7,2 (m, 1 H), 4,2-4,6 (m, 1 H),
1,25-1,4 (m, 6 H). LC-MS: m/z 391,3 (M+H)".
Hop chit 689 - 6-(6-aminopyridin-2-yl)-N2-neopentyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-
triazin-2,4-diamin

o NHz

~N

O
N7 N N/\’/
H H
'H NMR (METANOL-dy): 5 8,75 (m, 1 H), 8,1-8,6 (m, 2 H), 7,6-7,8 (m, 2 H), 6,85 (m, 1 H), 3,4-

3,5 (m, 2 H), 1,0 (s, 9 H). LC-MS: m/z 419,3 (M+H)".
Hop chét 690 - 6-(6-aminopyridin-2-yl)-N2-isobutyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-triazin-

2,4-diamin

Z NH,
F |
FLUF SN
A
N N/kN/ N/\(
H H

Hop chit 691 - 1-(4-(6-aminopyridin-2-yl)-6-(3,5-diflophenylamino)-1,3,5-triazin-2-ylamino)-2-
metylpropan-2-ol

o NH;
(/E\N(
F
jele!
F Y NAJ/
H Ho oy
'"HNMR (METANOL-d4): 8 8,6-7,6 (m, 3 H), 7,55-6,5 (m, 3 H), 3,5-3,7 (m, 2 H), 1,1-1,4 (m, 6 H).
LC-MS: m/z 338,2 (M+H)*.

Hop chét 692 - 6-(6-aminopyridin-2-yl)-N2-(1-metylxyclopropyl)-N4-(2-(triflometyl)pyridin-4-yl)-

1,3,5-triazin-2,4-diamin
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'HNMR (METANOL-d4): & 8,88 (m, 1 H), 8,5 (m, 1 H), 7,85 (m, 1 H), 7,7 (m, 1 H), 7,6 (m, 1 H),
6,75 (m, 1 H), 1,52 (s, 3 H), 0,75-0,95 (m, 4 H). LC-MS: m/z 403,2 (M+H)".
Hop chit 693 - 6-(6-aminopyridin-2-yl)-N2-(3,5-diflophenyl)-N4-(1-metylxyclopropyl)-1,3,5-

triazin-2,4-diamin

o NHz
F Q/N/
Q0

NN

e

'"HNMR (METANOL-ds): 8 7,5-7,58 (m, 4 H), 6,5-6,8 (m, 2 H), 1,5 (s, 3 H), 0,75-0,95 (m, 4 H).
LC-MS: m/z 370,2 (M+H)".
Hop chat 694 - 6-(6-aminopyridin-2-yl)-N2-(2-(triflometyl)pyridin-4-y1)-N4-(1,1, 1-triflopropan-2-
y1)-1,3,5-triazin-2,4-diamin
o NHz
F |

FLF _N

g F

DX

H H
'HNMR (METANOL-dy): 8 78,63-7,75 (m, 4 H), 7,6 (m, 1 H), 6,68 (m, 1 H), 5,5-5,0 (m, 1 H), 1,48
(m, 3 H). LC-MS: m/z 445,2 (M+H)".

Hop chit 695 - 6-(6-aminopyridin-2-yl)-N2-tert-butyl-N4-(2-(triflometyl)pyridin-4-yl)-1,3,5-
triazin-2,4-diamin

o NH2

N

'HNMR (METANOL-dq): § 8,55-8,65 (m, 2 H), 7,9-8,25 (m, 2 H), 7,8-7,9 (m, 1 H), 7,2 (m, 1 H),
1,55 (m, 9 H). LC-MS: m/z 405,2 (M+H)*.
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Hop chit 696 - 6-(6-aminopyridin-2-yl)-N2-(2-(1,1-difloetyl)pyridin-4-yl)-N4-isopropyl-1,3,5-
triazin-2,4-diamin
o NHz

FF I/N

N~ NN
S NJ\\NJ\”J\
'HNMR (METANOL-dy): & 8,55-8,2 (m, 2 H), 8,0-7,55 (m, 3 H), 6,75 (m, 1 H), 4,55-4,2 (m, 1 H),
2,0 (t,3H), 1,3 (d, J=6,4 Hz, 3 H). LC-MS: m/z 387,3 (M+H)".
Hop chat 697 - N-(6-(4-(isopropylamino)-6-(2-(triflometyl)pyridin-4-ylamino)-1,3,5-triazin-2-yl)-
pyridin-2-yl)axetamit
H

T

N O

N“ "N
| J\
N/k\N)\N
H H

'H NMR (METANOL-ds): § 8,7-8,5 (m, 2 H), 8,3-7,8 (m, 4 H), 4,5-4,2 (m, 1 H), 2,23 (s, 3 H), 1,25-
1,35 (m, 6 H). LC-MS: m/z 433,2 (M+H)*.
Hop chéit 698 - 6-(6-aminopyridin-2-yl)-N2-(tert-butyl)-N4-(3,5-diflophenyl)-1,3,5-triazin-2,4-

diamin

'H NMR (METANOL-ds): 8 7,68-7,48 (m, 4 H), 6,73-6,55 (m, 2 H), 1,58 (s, 9 H). LC-MS: m/z
372,2 (M+H)".
Hop chét 699 - 6-(6-aminopyridin-2-yl)-N2-(xyclopropylmetyl)-N4-(3,5-diflophenyl)-1,3,5-triazin-

2,4-diamin
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'HNMR (METANOL-ds): 8 7,71-7,50 (m, 4 H), 6,74-6,72 (m, 1 H), 6,56-6,54 (m, 1 H), 3,43-3,36
(m, 2 H), 1,18-1,72 (m, 1 H), 0,56-0,54 (m, 2 H), 0,32-0,31 (m, 2 H). LC-MS: m/z 370,1 (M+H)*.

Vi du 12. Thir nghiém enzym va thir nghiém té bao

Thtr nghiém enzym. Céc hgp chét dugc thir nghiém v& hoat tinh trc ché IDH2 R172K thong qua thir
nghiém 1am ngheo yéu t6 bd trg. Cac hop chét dugc G so b véi enzym, sau d6 phan ing duoc bét
dAu bang cach bd sung NADPH va a-KG, va duogc dé thyc hién trong thoi gian 60 phut trong cac
diéu kién d3 duoc chimg t6 12 tuyén tinh theo thoi gian tiéu thu ca yéu t6 bé trg va co chit. Phan ung
dugc két thuc biang cach bd sung enzym thir hai, diaphoraza, va co chit tuong tng, resazurin.
Diaphoraza khir resazurin thanh resorufin huynh quang cao cung v6i viéc oxy héa ddng phat
NADPH thanh NADP, c hai déu lam ding phan tmg IDH2 bing c4ch 1am kiét vén yéu t§ bé tro
sin c6 va tao diéu kién thuén loi cho viéc dinh lugng yéu t& bd tro con lai sau mot khoang thoi gian
cu thé thong qua viéc tao ra mot cach dinh lurgng nhém huynh quang dé phat hién.

Cu thé, 1pl dich pha loang hop chét 100 I4n (100x) dwgc dua vao timg 13 trong s6 12 18 cua
dia loai 384 1, tiép theo 12 bd sung 40p1 dung dich dém (50mM kali phosphat (K2HPOy), 46 pH=7,5;
150mM NaCl; 10mM MgCl,, 10% glyxerol, 0,05% albumin huyét thanh bo, 2mM
beta-mercaptoetanol) chtra 1,25pg/ml IDH2 R172K. Sau d6, hop chét thir nghiém dugc u trong thoi
gian mot giv ¢ nhiét do trong phong véi enzym; trude khi bit diu phan tng ciia IDH2 véi thém 10 ul
hén hop co chit chira 50uM NADPH va 6,3mM o-KG trong dung dich dém néu trén. Sau khi 0 thém
mdt gio nita ¢ nhiét do trong phong, phan tng dugc dimg va NADPH con lai do dugc thdng qua
mttc d6 chuyén dbi resazurin thanh resorufin bang cach bd sung 25ul Stop Mix (36pg/mldiaphoraza
enzym va 60uM resazurin; trong dung dich dém) vao. Sau khi u trong thoi gian mot phit, dia nay
dugc doc trén diu doc dia & Ex544/Em590.

Dé x4c dinh hiéu lyc e ché ctia cac hop chit dbi véi IDH2 R140Q trong dinh dang thir
nghiém twong tu nhu trén, quy trinh tvong ty dwoc thuc hién, chi khac ndng do thir nghiém cuébi
cling bang 0,25ug protein IDH2 R140Q/ml, 4uM NADPH va 1,6mM a-KG.

Pé xé4c dinh hiéu luc Grc ché cua cac hop chit dbi v6i IDH2 R140Q theo dinh dang sang loc
hiédu suét cao, quy trinh tuong tu duoc thuc hién, chi khac 0,25pg protein IDH2 R140Q/ml duogc sir
dung trong budc 0 so bd, va phan (mg dugc bit dau bang cach bd sung 4uM NADPH va 8 uM a-KG

Vao.
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Thir nghiém trén co s& té bao US7MG pLVX-IDH2 R140Q-neo. Cac té& bao USTMG pLVX-IDH2
R140Q-neo dugc cho sinh truéng trong binh T125 trong DMEM chita 10% FBS, 1x penixilin/-
streptomyxin va 500ug/mlG418. Chiing dugc thu gom béng trypsin va dugc cdy vao cac dia day
tréng loai 96 18 & mat do 5000 té bao/I8 trong 100u1/15 trong DMEM véi 10% FBS. Khong cy t
bao vao cdt 1 va cdt 12. Cac té bao dugc 1 qua dém & 37°C trong 5% CO.. Ngay tiép theo, cic hop
chét dugc xir ly & ndng do gép doi (2x) va 100ul duge bd sung vao timg 13 ¢6 té bao. Nong d6 DMSO
cubi cling bang 0,2% va 15 dbi chimg DMSO dugc cdy vao hang G. Sau dé, cc dia nay duoc dit
trong budng 0 trong thdi gian 48 gid. Tai thoi diém 48 gio, 100ul moi trudng dugc 1dy ra khéi timg
16 va phén tich theo phuong phap LC-MS vé ndng d6 2-HG. Dia té bao duoc dit tro lai vao thiét b
U trong thoi gian 24 gid nita. Tai thoi diém 72 gio sau khi bd sung hop chét vao, 10ml/dia chat phan
ing Promega Cell Titer Glo dugc rd bang va dugc tron. Dia té bao dwoc l4y ra khoi budng 1 va dé
can bang dén nhiét d6 trong phong. Tiép d6, 100ul chat phan tmg dugc bd sung véo timg 18 chta
mdi trudng. Sau d6, dia té bao dugc dat 1én may lic theo quy dao trong thoi gian 10 phat va sau d6
duoc dé yén & nhiét do trong phong trong thoi gian 20 phut. Sau d6, dia ndy dugc doc do phat quang
véi thoi gian tich hop 500 phan nghin gidy (ms) dé x4c dinh tac dong cua hop chit dén muc do e
ché sinh truong.

Céc dit ligu v& cac hop chét khac nhau theo mét khia canh cua sang ché trong thir nghiém
enzym R140Q, thir nghiém trén co s& té bao R140Q va thir nghiém enzym R172K nhu néu trén hoic
tuong tw chiung duoc boc 16 dudi day trong bang 2. Di v6i mbi thir nghiém, céc tri s§ duoc biéu thi
1a “A” thé hién IC50 nho hon 100nM; céc tri s6 dugc bidu thi 12 “B” thé hién IC50 ndm trong khoang
tr 100nM dén 1pM; céc tri s6 duge biéu thi 1a “C” thé hign IC50 16n hon trong khoang tir 1uM dén
10uM; céc tri sb dugc biéu thj 1a “D” biéu thi IC50 16n hon 10uM; cAc trj s8 duoc biéu thj 1a “khong
khép” 1a khong c6 hoat tinh va cac tri s trdng thé hién rdng hop chét nay hodc 1a khong c6 hoat tinh

ho#c 1a khdng dugc thir trong thir nghiém cu thé nay.

Bang 2. Hoat tinh enzym va hoat tinh té bao ciia cic hop chét.

Hop Enzym Té Enzym Hop Enzym Té Enzym
chits6 RI140Q baoR1 RI172K chits6 R140Q baoR1 RI172K
40Q 40Q
100 A A A 109 B C C
103 B C C 110 A A B
108 B 111 A A A
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Hop Enzym Té Enzym Hop Enzym Té Enzym
chits§ R140Q baoRl RI172K chits6 RI140Q baoRl1 RI172K
40Q 40Q

112 A B B 170 B C B
113 A A B 172 A B B
114 B C C 173 A A A
115 A B B 174 A A B
116 B C 175 A A B
117 B C 176 A B B
118 A B B 177 A A B
119 B C D 178 A A A
120 A A B 179 A A A
121 A A A 181 A A B
122 B C C 182 B

123 A B B 183 A A B
126 A A B 184 A B C
128 B C C 185 A B B
129 A B C 186 A A B
130 A A B 187 A A B
132 A A B 188 A A B
133 B D 189 A B C
135 B C D 190 A A B
137 B C 191 A A B
139 A B C 193 A A B
140 A B C 194 A A A
141 A B B 195 A A B
143 A B B 196 A A B
145 B C D 197 A A B
146 A A B 198 A A B
147 B B C 199 A A A
148 B B C 200 A A B
149 A A A 201 A B C
150 B B C 202 A A A
151 B B B 203 A B C
154 A B C 204 A B C
155 B Khong khép D 205 A A B
156 B B C 206 A B B
158 A B B 207 B

159 B B C 208 A B B
160 A B B 209 A B B
162 B C C 210 A A B
165 B C 211 A B B
167 A A B 212 A A B
168 A A B 213 A A B
169 A B B 214 A B B
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Hop Enzym Té Enzym Hop Enzym Té Enzym

chdtsd6 RI140Q baoR1 RI72K chdts6 RI140Q baoRl1 RI172K
40Q 40Q

299 A B 345 B B B

300 B B 346 A B

301 B A 347 B

302 A B 348 D

303 C Khong khép 350 B B C

304 C Khong khép 351 A B

305 D Khong khop 352 A A

306 B A 353 B A

308 A B 354 B A

309 A A 355 B A

310 B A 356 B A

311 B B 358 B A B

312 B C 359 B B

313 A A 360 B B

314 C Khong khép 361 B B

315 A A 362 B B

316 B B 363 B A

317 A A 364 C B

318 A A 365 C

319 B A 366 B A

320 A A 367 B A

321 A A 368 C A

322 B A 369 A A

323 B A 370 A A

324 B C 371 A A

325 A A 372 A A A

326 B A 374 A A A

327 B B 376 B A

328 A A 377 B A

329 A A 378 B A

330 B A 379 B A

331 B A 380 B B

332 D Khong khp 381 B A

334 B A A 382 B A

335 B A A 383 B A

336 B A B 384 B A

337 B B C 385 C B

340 A A A 386 B A A

341 A A B 387 A A

342 B C C 388 C B

343 B B 389 C A

344 B A A 390 C B
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Hop Enzym Té Enzym Hop Enzym Té Enzym
chitsé R140Q baoRl RI172K chits§ RI140Q baoRl1 RI172K
40Q 40Q
391 B A 468 B A A
392 B A 469 A A A
393 B A 470 B A B
394 A A 471 B A B
395 B A 472 A A B
396 B A 473 A A A
397 B B 474 B A A
398 A A 475 A A A
399 B A 476 A A B
400 B A 477 B A A
401 B A 478 B A A
402 B A 479 B A B
403 B A 480 B A B
404 B A 481 B A A
405 C B 482 B A A
406 B A 483 B B C
407 B B 484 B A B
408 B A 485 B A B
409 B A B 486 B B
410 D B 491 B A A
411 C A 492 B A A
412 C 493 A A
413 D 495 B A A
414 B B 496 B A A
415 D 497 B A B
416 A A B 498 B B C
450 B A 499 B A A
451 B A 500 B A A
452 B C D 501 B B C
454 B B C 502 B B C
455 B A A 503 C A A
456 B A B 504 B A A
458 B A B 505 B A B
459 A A A 508 B A B
460 A A A 509 B A B
461 A A A 510 B A A
462 B B B 511 B A B
463 B A A 512 B A B
464 B A A 513 C A B
465 B A A 514 B A A
466 B A B 516 B A A
467 B B B 517 B A A
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Hop Enzym Té Enzym Hop Enzym Té Enzym
chdts6 RI140Q baoRl RI172K chitsé R140Q baoRl1 RI172K
40Q 40Q
518 B A A 567 B A A
519 B A B 568 B A B
521 B A A 569 B B B
522 B A B 570 B A A
523 B A A 571 B A B
524 B A A 572 B A B
526 B A A 574 B A A
527 B A A 576 B A B
528 B A B 577 C A B
529 B A A 581 B A A
530 B A B 582 B A A
531 B A A 583 B A A
532 B A A 584 B A A
533 B A A 585 B A A
534 B A A 587 B A A
535 B A B 588 B A B
536 C A B 592 B A B
537 B A A 593 B A A
538 C A B 594 B A B
540 B A B 595 B A A
541 B A B 596 B A A
542 B A A 597 B A A
543 B A B 598 B A A
544 B A B 599 B A A
545 B A B 600 B A A
546 B A B 601 B A A
547 B A A 602 B A A
548 B A B 603 B A A
549 B A A 604 B A A
550 B A A 605 B A B
551 B A A 606 B A A
552 B A B 607 B A B
554 B A B 608 B A A
555 B A C 609 B A A
556 B A A 610 B A A
559 B A A 611 B A B
560 B A A 612 B A A
561 B A A 613 B A A
562 B A A 614 B A A
563 B A A 615 B A B
564 B A A 616 B A A
565 B A A 617 B A A
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Hop Enzym Té Enzym Hop Enzym Té Enzym
chits6 R140Q baoR1 RI172K chits6 R140Q baoRl RI172K
40Q 40Q

618 B A A 653 B A B
619 B A A 654 B A D
621 B B C 655 B B B
622 B B B 657 B A B
623 B B C 658 B A A
624 B A B 660 B C

625 A A B 662 B C
626 B B C 663 A A
627 A A A 665 A A
628 A A B 667 B B B
629 A A A 669 B A A
630 A A A 670 B A B
631 A A A 671 B A A
632 B A B 672 B A B
633 B A A 673 B A A
634 B A A 674 B A B
635 B B B 675 B A A
636 A A B 676 B A A
637 B A B 677 B A A
638 B A B 678 C A B
639 B A A 679 B B D
640 A A A 687 B A A
641 B A A 689 B A A
642 B A A 690 B A A
644 B C 691 B A B
645 B A B 692 B A A
646 B A A 693 B A A
647 B A B 694 B A A
648 B A B 695 B A A
649 A B B 696 B A B
650 B B C 697 B B C
651 B A B 698 B A A
652 B B B 699 B A A

Theo mét sd phuong 4n, theo mét khia canh, sang ché dé xuét hop chit duoc chon tir hop
chat bét ky trong s cac hop chét s6 100, 110, 111, 112, 113, 115, 118, 120, 121, 123, 126, 129,
130, 132, 139, 140, 141, 143, 146, 149, 154, 158, 160, 167, 168, 169, 172, 173, 174, 175, 176,
177, 178, 179, 181, 183, 184, 185, 186, 187, 188, 189, 190, 191, 193, 194, 195, 196, 197, 198,
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199, 200, 201, 202, 203, 204, 205, 206, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218,
219,220,223,224,225,226,227,228,229,232,233,239,240,241,245,246,247,248,249,
250, 253, 254, 255, 257, 260, 261, 263, 266, 267, 268, 269, 270, 277, 281, 288, 289, 290, 293,
295, 296, 297, 298, 299, 301, 302, 306, 308, 309, 310, 313, 315, 317, 318, 319, 320, 321, 322,
323, 325, 326, 328, 329, 330, 331, 334, 335, 336, 340, 341, 344, 346, 351, 352, 353, 354, 355,
356, 358, 363, 366, 367, 369, 370, 371, 372, 374, 376, 377, 378, 379, 381, 382, 383, 384, 386,
387, 391, 392, 393, 394, 395, 396, 398, 399, 400, 401, 402, 403, 404, 406, 408, 409, 416, 450,
455, 456, 458, 459, 460, 461, 463, 464, 465, 466, 468, 469, 470, 471, 472, 473, 474, 475, 476,
477, 478, 479, 480, 481, 482, 484, 485, 491, 492, 493, 495, 496, 497, 499, 500, 504, 505, 508,
509, 510, 511, 512, 514, 516, 517, 518, 519, 521, 522, 523, 524, 526, 527, 528, 529, 530, 531,
532, 533, 534, 535, 537, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 554,
555, 556, 559, 560, 561, 562, 563, 564, 565, 567, 568, 570, 571, 572, 574, 576, 581, 582, 583,
584, 585, 587, 588, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606,
607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 624, 625, 627, 628, 629, 630,
631, 632, 633, 634, 636, 637, 638, 639, 640, 641, 642, 645, 646, 647, 648, 649, 651, 653, 654,
657, 658, 663, 665, 669, 670, 671, 672, 673, 674, 675, 676, 677, 687, 689, 690, 691, 692, 693,
694, 695, 696, 698 va 699. Theo khia canh cu thé hon cua phuong 4n nay, sang ché dé xuét hop
chét dugc chon tir hop chit bat ky trong s cac hop chét s6 100, 110, 111, 113, 120, 121, 126, 130,
132, 146, 149, 167, 168, 173, 174, 175, 177, 178, 179, 181, 183, 186, 187, 188, 190, 191, 193,
194, 195, 196, 197, 198, 199, 200, 202, 205, 210, 212, 213, 219, 220, 223, 227, 229, 233, 239,
246, 247, 253, 255, 260, 261, 269, 288, 290, 293, 295, 297, 298, 301, 306, 309, 310, 313, 315,
317, 318, 319, 320, 321, 323, 325, 326, 328, 329, 330, 331, 336, 340, 341, 352, 353, 354, 355,
356, 358, 363, 366, 367, 369, 370, 371, 372, 374, 376, 377, 378, 379, 381, 382, 383, 384, 387,
391, 392, 393, 394, 395, 396, 398, 399, 400, 401, 402, 403, 404, 406, 408, 409, 416, 450, 451,
456, 458, 459, 460, 461, 466, 469, 470, 471, 472, 473, 475, 476, 479, 480, 484, 485, 493, 497,
505, 508, 509, 511, 512, 519, 522, 528, 530, 535, 540, 541, 543, 544, 545, 546, 548, 552, 554,
555, 568, 571, 572, 576, 588, 592, 594, 605, 607, 611, 615, 624, 625, 627, 628, 629, 630, 631,
632, 636, 637, 638, 640, 645, 647, 648, 651, 653, 654, 657, 663, 665, 670, 672, 674, 691 va 696.

Theo mdt sé phuong 4n, theo mdt khia canh, sang ché d& xuét hop chét duoc chon tir hop

chét bt ky trong s6 cac hop chat nay s6 100, 110, 111, 112, 113, 115, 118, 120, 121, 123, 126,
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129, 130, 132, 139, 140, 141, 143, 146, 149, 154, 158, 160, 167, 168, 169, 172, 173, 174, 175,
176, 177, 178, 179, 181, 183, 184, 185, 186, 187, 188, 189, 190, 191, 193, 194, 195, 196, 197,
198, 199, 200, 201, 202, 203, 204, 205, 206, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217,
218, 219, 220, 223, 224, 225, 226, 227, 228, 229, 232, 233, 239, 240, 241, 245, 246, 247, 248,
249, 250, 253, 254, 255, 257, 260, 261, 263, 266, 267, 268, 269, 270, 277, 281, 288, 289, 290,
293, 295, 296, 297, 298, 299, 301, 302, 306, 308, 309, 310, 313, 315, 317, 318, 319, 320, 321,
322, 323, 325, 326, 328, 329, 330, 331, 334, 335, 336, 340, 341, 344, 346, 351, 352, 353, 354,
355, 356, 358, 363, 366, 367, 369, 370, 371, 372, 374, 376, 377, 378, 379, 381, 382, 383, 384,
386, 387, 391, 392, 393, 394, 395, 396, 398, 399, 400, 401, 402, 403, 404, 406, 408, 409, va 416.
Theo khia canh cu thé hon ctia phuong 4n niy, sang ché d& xuit hop chét duoc chon tir hop chét
bét ky trong s6 cac hop chat s6 100, 110, 111, 113, 120, 121, 126, 130, 132, 146, 149, 167, 168,
173, 174, 175, 177, 178, 179, 181, 183, 186, 187, 188, 190, 191, 193, 194, 195, 196, 197, 198,
199, 200, 202, 205, 210, 212, 213, 219, 220, 223, 227, 229, 233, 239, 247, 253, 255, 260, 261,
269, 288, 293, 295, 297, 298, 309, 313, 315, 317, 318, 320, 321, 325, 328, 329, 340, 341, 352,
369, 370, 371, 372,374, 387, 394, 398, va 416.

V6i cac khia canh ctia cac phuong 4n dd duge boc 16, can phai hiéu ring ngudi ¢6 hiéu biét
trung binh trong linh vyc k¥ thuét nay d& dang thuc hién cac thay ddi, cai bién, cai tién. Céac thay
dbi, cai bién, va cai tién nay dugc dy tinh 13 mot phan cua noi dung ban mé ta ndy. Do d6, phin

mo ta trén ddy va cac hinh v& chi nham muc dich 1am vi du.
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YEU CAUBAO HO

1. Hop chét c6 cong thirc I hodc mubi dugc dung hodc hydrat cta nd:

NN R'_,
N )I\ N/)\ N )< 23
H H (D), trong dé:

vong A 14 heteroaryl mot vong ty y duoc thé duoc chon tir oxazolyl, isoxazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, va thiazolyl, trong d6 vong A tlly ¥ duoc thé bing nhidu
nhit dén hai phan tir thé doc 1ap dugc chon tir halo, -C1-Cs alkyl, -C1-Cq haloalkyl, -C;-Cs
hydroxyalkyl, -NH-S(0)2-(Ci-Cs alkyl), -S(0)2NH(C:-C; alkyl), -CN, -S(0),-(C1-Cs alkyl),
Ci-C4 alkoxy, -NH(Ci-Cs4 alkyl), -OH, -OCF3, -CN, -NH,, -C(O)NH, -C(O)NH(C;-C4
alkyl), -C(0)-N(Ci-Cj alkyl),, va xyclopropyl tily y dugc thé bing OH;

vong B 12 aryl mét vong hodc heteroaryl mdt vong cé 6 canh tiy y duoc thé;

R! va R3 ddc 1ap duoc chon tir hydro, Ci-Cs alkyl, C1-C4 haloalkyl, -O-C;-Cs alkyl,
va CN, trong d6 phan alkyl bat ky cia R tity y dugc thé bang -OH, NHz, NH(C;-Cs alkyl),
hodc N(C1-Cs alkyl),;

R? dugc chon tir: -(C1-Cs alkyl), -(C2-Cs alkenyl hoic alkynyl), -(C1-Cs alkylen)-
-N(R®)-(C1-Cs alkylen)-O-(Ci-Cs alkyl), -(C1-Cs alkylen)-N(R%)-(Co-Cs alkylen)-Q, ~(C:-
-Cs alkylen)-N(R®)(R), -(C1-Cs alkylen)-N(R®)-S(0)12-(C1-Cs alkyl), -(Ci-Cs alkylen)-N-
(R)-S(0)1-2-(Co-Cs alkyl)-Q, ~(Ci-Cs alkylen)-S(0)12-N(R®)(R), -(C1-Cs alkylen)-S-
(0)12-N(R®)-(C1-Cs alkylen)-Q, -C(O)N(R®)-(Ci-Cs alkylen)-C(0)-(Co-Cs alkylen)-O--
(C1-Cs alkyl),  -C(O)N(R®)-(Ci-Cs alkylen)-C(O)-(Co-Cs alkylen)-O-(Co-Cs
alkylen)-Q, -(Ci-Cs alkylen)-O-C(O)-(Ci-Cs alkyl), -(Ci-Cs alkylen)-O-C(0)-(Co-Cs
alkyl)-Q, -(Ci-Cs alkylen)-O-(C;-Cs alkyl), -(C1-Cs alkylen)-O-(C1-Cs alkylen)-Q, -(Co-Cs
alkylen)-C(0)-(Co-Cs  alkylen)-O-(C1-Cs  alkyl), -(Co-Cs  alkylen)-C(O)-(Co-Cs
alkylen)-O-(Ci-C¢  alkylen)-Q, -(Ci-Cs alkylen)-O-C(0)-(Ci-Cs alkyl), -(C;-Cs
alkylen)-O-C(0)-(Co-Cs alkylen)-Q, -(Co-Cs alkylen)-C(O)N(RS)-(Ci-Cs alkyl), -(Co-Cs
alkylen)-C(O)N(R®)-(Co-Cs alkylen)-Q, -(C1-Cs alkylen)-N(R®)C(0)-(C1-Cs
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alkyl), -(C1-Cs alkylen)-N(R®)C(0)-(Co-Cs alkylen)-Q, -(Co-Cs alkylen)-S(0)o.2-(C1-Cs
alkyl), -(Co-Cs alkylen)-S(0)o-2-(Co-Cs alkylen)-Q, -(C1-Cs
alkylen)-N(R®)-C(0)-N(R®)-(Ci-Cs alkyl), -(Co-Cs alkylen)-Q, -(Co-Cs
alkylen)-C(0)-(Ci-Cs alkyl), -(Co-Cs alkylen)-C(O)-(Co-Cs alkylen)-Q, trong dé:

gbe alkyl hoic gdc alkylen bit ky ¢6 mat trong R? tly y duoc thé bing mot hodc
nhiéu -OH, -O(C1-Cs alkyl) hoic halo;

gbc metyl cudi mach bit ky c6 mit trong R2 tly y duge thé bing -CH,OH,
CF;, -CH.F, -CH,Cl, C(O)CH3, C(O)CF3, CN, hoidc CO2H,;

mdi nhém R doc 1ap duge chon tir hydro va Ci-Cs alkyl; va

Q dugc chon tir aryl, heteroaryl, carboxyclyl va heteroxyclyl, nhém bét ky trong s&
ndy tiy y duge thé; hoic

R! va R? tlly ¥ cling v6i nguyén tir cacbon ma chiing duoc gén vao tao ra C(=0),
hoac

R! va R? tily y cing nhau tao ra carboxyclyl da dugc thé, hogc heteroxyclyl tiry y
duoc thé;

a. néu vong A 1a pyridyl tiry ¥ duoc thé, va vong B 1a phenyl dugc thé tity ¥; thi phan
ctia hgp chit ndy ¢6 cong thirc -NH-C(R!)(R?)(R?) khong 13-NH(CH,)-aryl;

b. néu vong A 13 pyridin-3-yl ty y dugc thé bing mot hodc nhidu phén tir thé dugc
chon tir halo, metyl hodc CF3, va vong B 1a phenyl tlly ¥ dugc thé bing mot hodc
nhi&u phan tir thé dugc chon tir halo, metyl, CFs, metoxy, hogic CH=C(phenyl)CN;
thi phin cia hop chit ndy c6 cong thac -NHCR!)(R2)(R? khong
la -NH(Ci-Csalkylen)-N(R?)(R?), -NH-1-(aminometyl)xyclopentylmetyl, -NH--
4-(aminometyl)xyclohexylmetyl, trong d6 m&i nhém R? 12 hydro, C1-C4 alkyl hodic
hai R® cling v6i nguyén tir nito ma ching cling lién két vao tao ra morpholin-4-yl
hodc pipieridin-1-yl;

c. hop chit nay khong la:

4-((4-((furan-2-ylmetyl)amino)-6-(pyridin-4-yl)-1,3,5-triazin-2-yl)amino)phenol, va
2-clo-4-(metylsulfonyl)-N-[4-(phenylamino)-6-(2-pyridinyl)-1,3,5-triazin-2-yl]-benzamit.
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. Hop chét theo diém 1, trong d6 R! dc 14p dugc chon tir hydro, -CHs, -CH,CH3, -CH,0H,
CN, hodc R! va R cing nhau tao ra =0, hodc trong d6 R! va R? cing nhau tao ra
carboxyclyl hodic heteroxyclyl, nhém bt ky trong s6 nay tiy y duge thé bang nhiéu nhét
dén 3 phan tir thé doc lap dugc chon tir halo, Ci-C4 alkyl, Ci-Cs haloalkyl, C;-Cq
alkoxy, -CN, =0, -OH, va -C(0)C-C; alkyl.

. Hop chét theo diém 1, trong d6 R? dugc chon tir: -(C1-Cs alkyl) tiry ¥ duoc thé bang flo
hogc -OH; -(Co-Cs alkylen)-O-(Ci-Cs alkyl), -(Co-C2 alkylen)-N(R)-(C;-Cs alkyl), -(Co-Ca
alkylen)-Q, va -O-(Co-Cz alkylen)-Q, trong d6 Q tlly ¥ duoc thé bing nhidu nhét dén 3
phan tir thé doc lép dugc chon tir Ci-Cs alkyl, Ci-Cs haloalkyl, C;-C4 alkoxy,
=0, -C(0)-C1-Cs alkyl, -CN, va halo.

. Hop chét theo diém 3, trong d6 Q dwoc chon tir tetrahydrofuranyl, xyclobutyl, xyclopropyl,
phenyl, pyrazolyl, morpholinyl va oxetanyl, trong d6 Q tity y dugc thé bang nhiéu nhat dén
2 phan tir thé doc 14p duogc chon tir C1-Cy alkyl, C1-C4 haloalkyl, =0, flo, clo, va bromo.

. Hop chét theo diém 1, trong d6 R! va R2 cung nhau tao ra xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, tetrahydrofuranyl, oxetanyl, bixyclo[2,2,1]heptanyl, azetidinyl,
phenyl nhém bat ky trong sb nay tily y dwoc thé bang nhiéu nhat dén 2 phan tir thé doc 1ap
dugc chon tir Ci-Cs alkyl, Ci-Cs alkoxy, C3-Cs xycloalkyl, -OH, -C(O)CHs, flo, va clo,
hodc

trong d6 vong A tity ¥ dugc thé bing nhiéu nhét dén hai phn tir thé doc 1ap duoc chon tir
halo, -Ci-Cs alkyl, -Ci-Cs; haloalkyl, -C;-C4 hydroxyalkyl, -NH-S(O)-(C;-Cs4
alkyl), -S(0):NH(C;-Cs alkyl), -CN, -S(0)2-(Ci-Cs alkyl), Ci-C4 alkoxy, -NH(C;-C4
alkyl), -OH, -CN, va -NHa, hoidc

trong d6 vong B duoc chon tir phenyl, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl,
trong d6 vong B tity ¥ dugc thé bing nhiéu nhét dén hai phin tir thé doc 1ap dugc chon tir
halo, -Ci-C4 alkyl, -C;-Cs4 alkynyl, -C;-Cs4 haloalkyl, -Ci-C4 hydroxyalkyl, C3-Cs
xycloalkyl, -(Co-C2 alkylen)-O-C1-C4 alkyl, -0-(Ci-Cs alkylen)-Cs-Cs
xycloalkyl, -NH-S(O0)-(Ci-Cs alkyl), -S(O)2NH(Ci-Cs alkyl), -S(0O)2-NH-(C3-Cs
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xycloalkyl),  -S(O):-(heteroxyclyl 10),-CN, -S(0).-(Ci-Cs4 alkyl), -NH(C;-Cq4
alkyl), -N(C1-Cs alkyl),, -OH, C(0)-0-(Ci-C4 alkyl), heteroxyclyl no, va -NHs.

. Hop chét theo diém 1, trong d6 hop chat ndy c6 cong thirc cAu tao II:

N \N R1a
cRes:
OB S

H (I1), hozic mudi dugc dung ciia né, trong do:

Vong A’ 1a pyridin-2-yl, trong d6 tlly ¥ duoc thé bang mot hogc hai phdn tir thé doc
lap duoc chon tr clo,
flo, -CF3, -CHF2, -CH3, -CH2CHj3, -CF2CHj3, -OH, -OCHs, -OCH2CHj3, -NH,, -NH(CH3),
va -N(CH3);

Vong B’ dugce chon tir pyridin-3-yl, pyridin-4-yl va pyrimidin-5-yl, trong d6 vong
B’ tlly y duoc thé bang mot dén hai phan tir thé doc lap dugc chon tir halo; -CN; -OH;
C1-Cs alkyl tlly ¥ dugc thé bing halo, CN hodc -OH; -S(0)2-C1-C4 alkyl; -S(0)-C1-C4
alkyl; -S(0)2-NH-Ci-Cs4 alkyl; -S(0)2-N(C1-Cs alkyl)z; -S(O)q-azetidin-1-yl; -0-C1-Cq
alkyl; -CH>-O-CH3, morpholin-4-yl, xyclopropyl, -S(0):-NH-xyclopropyl; -C(0)-O-CHs;
va

-CR®H)R®)(R*) dugc chon tr Ci-Ce alkyl tly ¥ dugc thé bing halo
hodc -OH; -(Co-C1 alkylen)-xycloalkyl, trong d6 alkylen tlly y dugc thé bing metyl va
xycloalkyl tiy y dugc thé bang halo, -OCH3 hogic metyl; heteroxyclyl no tiy y duoc thé
bang halo hoic metyl; -C(O)-0-C;i-Cs alkyl; -C(O)-(Co-C; alkylen)-xyclopropyl; va
C(0)-benzyl. |

. Hop chét theo diém 6, trong d6 vong A’ duge chon tir 6-aminopyridin-2-yl, 6-clopyridin-
2-yl va 6-triflometylpyridin-2-yl.
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Hop chét theo diém 6, trong d6 vong B’ dwoc 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-xyclopropylaminosulfonylphenyl, 3-dimetylamino-
sulfonylphenyl, 3-etylsulfonylphenyl, 3-flophenyl, 3-metylsulfonylphenyl, 4-flophenyl, 5-
clopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-3-yl, 5-xyanopyridin-4-yl, 5-
flopyridin-3-yl, S5-triflomethypyridin-3-yl, 6-clopyridin-4-yl, 6-xyanopyridin-4-yl, 6-
xyclopropylpyridin-4-yl, 6-etoxypyridin-4-yl, 6-flopyridin-3-yl, 6-flopyridin-4-yl, 6-
metylpyridin-4-yl, 6-triflometylpyridin-4-yl, phenyl va pyridin-4-yl, va

trong d6 gbc dugc c6 cong thirc C(R'2)(R2)(R3?) dugc chon tir 2-hydroxyxyclopentyl, 2-
metylxyclopropyl, 3,3-difloxyclobutyl, -(CH2);CH3, -CH(CH3)-C(-
CH3)s, -CH(CH3)-CH,OCH3, -C(0)-C(CHs)3, -C(0)-CH(CHs)2, -C(O)-xyclopropyl, -C-
(0)-OC(CHj3)3, -C(0)-OCH2CH(CHj3)z, -C(0)-OCH2CH3, -CH(CH3)-CH(CH3)2, -CH(C-
H3)-CH2CH3, -CH2C(CH3)2-CH,OH, CH2C(CH3)s, -CH2CF3, -CH2CH(CH3),, -CH,CH-
(CH3)-CH2CH3, -CH2CH2CH(CHs)2, -CHa-xyclopropyl, xyclobutyl, xyclohexyl, xyclo-
pentyl, xyclopropyl, isopropyl, oxetan-3-yl, bixyclo[2.2.1]heptanyl, tertrahydorpyran-4-yl,
va tetrahydropyran-3-yl.

Dugc pham chira hop chit theo diém 1 va chit mang dugc dung.

Dugc phdm theo diém 9, trong d6 dugc phim nay con chira tic nhan didu tri bénh thi hai

c6 thé dung dé didu tri bénh ung thu.

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

N Cl
C\N‘SUO=O I /N
@ X
N)\N/)\N
H H

Hop chét theo diém 1, trong d6 hop chét nay la:

-261-



24671

! ~~CF3
CFs 2N
N7 NN
Py

S Aoy
H H/\FOH_

13. Hop chat theo diém 1, trong d6 hop chét nay la:

H

N

SN

F l”N

FQNJLR‘;J\N/&(F

F

X
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