(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0045092
(51202001 CO07D 239/95; A61P 1/16; A61P 35/00; (13) B
A61P 37/06; A61K 31/517; A61P 31/12

(21) 1-2020-05534 (22) 28/02/2019
(86) PCT/EP2019/054941 28/02/2019 (87) WO 2019/166532 06/09/2019
(30) 18159583.6 01/03/2018 EP
(45) 25/04/2025 445 (43) 25/11/2020 392A

(71) Janssen Sciences Ireland Unlimited Company (IE)
Barnahely Ringaskiddy, Co Cork, Ireland

(72) MC GOWAN, David, Craig (US); EMBRECHTS, Werner, Constant, Johan (BE);
GUILLEMONT, Jérome, Emile, Georges (FR); COOYMANS, Ludwig, Paul (BE);
JONCKERS, Tim, Hugo, Maria (BE); RABOISSON, Pierre, Jean-Marie, Bernard
(FR).

(74) Cong ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HQOP CHAT 2,4-DIAMINOQUINAZOLIN VA DUGC PHAM CHUA NO



(21) 1-2020-05534
(57) Sang ché dé cap dén dan xuat quinazolin, quy trinh diéu ché né, duogc

pham, va st dung no trong y té.



45092 174

Linh vue k§ thuat dwoc dé cap

Sang ché mb ta din xuit quinazolin, quy trinh diéu ché, duoc pham, va sir dung
né trong y té, cu thé hon 1 & linh vuec trj liéu. Phuong tién dugc mo ta theo séng ché
thich hop dé diéu bién, cu thé hon 1 hoat héa, thy thé giéng Toll (Toll-Like-Receptors
- TLRs), cu thé hon 12 TLR8. Phuong tién dugc md ta theo sang ché dang chu ¥ 13 hitu
dung trong viéc diéu tri hoic ngin ngira bénh hoic tinh trang bénh, nhu lay nhiém virut,

101 loan mién dich hoac viém.
- Tinh trang k¥ thuit clia sang cheé

Thu thé giéng Toll 12 protein xuyén mang chinh dugc dic trung boi mién giau
leuxin ngoai bao va sy mé rong bao twong ma chira vung béo toan. Hé théng mién dich
bAm sinh c6 thé nhan ra kiéu phén tir lién quan dén tac nhan gay bénh qua cdc TLR dugc
biéu hién trén bé mit t& bao ciia mot s6 loai t& bao mién dich nhit dinh. Viéc nhan dang
tdc nhAn gdy bénh ngoai lai hoat hoa su san xudt xytokin va ting cuong didu chinh phan

tir kich thich ddng thoi trén thyc bao. Didu nay din dén su didu bién biéu hién té bao T.

Pa duoc ude tinh ring phan 16n cic lodi dong vt ¢6 vi ¢6 khoang tir mudi dén
mudi lam loai thy thé giéng Toll. Mudi ba TLR (dwge dit tén don gian tir TLR1 dén
TLR13) di dugc nhén dién ¢ nguoi cung véi chudt, va dang twong duong cuia nhiéu
TLR nay da duoc tim thdy & cac loai dong vat c6 va khéc. Tuy nhién, twong dwong cia
mot s& TLR nhét dinh duge tim théy & nguoi khong c6 mét ¢ tit ca cac dong vat cb V.
Vi dy, gen ma hda protein twong ty v6i TLR10 ¢ nguodi ¢ mit & chudt, nhung dudng
nhu d3 bi hu hai & mot s§ diém trong qua khit béi retrovirut. Mat khac, chut biéu hién
TLR 11, 12, va 13, khong TLR nao trong sb d6 duoc thé hién & ngudi. Cac ddng vat cd
vii khac ¢6 thé biéu hién TLR ma khong dugc tim thdy & ngudi. Céc loai khong phai
dong vat c6 vi khac co thé c6 TLR khac biét v6i dong vat co vi, nhu duge chitng minh
b&i TLR14, duogc tim thiy & ca noc Takifugu. Diéu nay c6 thé 1am phic tap qua trinh

st dung dong vt thi nghiém 1am mau cta tinh micn dich bam sinh cta nguoi.

Trong qua trinh didu tri mot sd bénh tat nhit dinh, c6 thé c6 loi khi tao ra IL-12,
hodc IFNy, trong sd cic xytokin khéc bang cach hoat héa thu thé TLR 7/8 (Schurich et.
1
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al PLoS Pathology 2013, 9, 1003208 and Jo, J et. al PLoS Pathology 2014, 10,
e1004210).

Péi v6i 101 binh phdm vé thu thé giéng toll xem bai tap chi sau day. Hoffmann,
J.A., Nature, 426, p33-38, 2003; Akira, S., Takeda, K., and Kaisho, T., Annual Rev.
Immunology, 21, p335-376, 2003; Ulevitch, R. J., Nature Reviews: Immunology, 4,
p512-520, 2004. O’Neil et. al Nature Reviews Immunology 13, 453-460, 2013.

Hop chét bidu thi hoat tinh vé6i thu thé giéng Toll d3 duge md ta trude d6 nhu
W02006117670, W098/01448, W09928321, WO 2009067081, W0O2012136834,
W02012156498, W02014076221 va WO2016141092.

C6 nhu ciu manh mé& ddi véi chit didu bién thy thé gidng Toll méi c6 tinh chon
loc vu tién va profil an toan dugc cai thién so v6i hop chét cua tai liéu k¥ thuat trude
do.

Ban chit ky thuit cia sang ché

Sang ché dé xuét hop chét c6 cong thire (I)

Ri<
R, "NH
R, SN
~
R, N)\NHZ
Rs

@
hoac mudi duge dung, solvat hodc dang da hinh cta no, trong d6

- Ry la Csalkyl, tuy y dugce thé béng mot hoac nhiéu phén tir thé (cu thé hon 1a 1,
2 hodc 3 phén ttr thé, cu thé hon 1a 1 hodc 2 phﬁn tr thé, cu thé hon 1a 1 phﬁn tr
thé) duoc chon doc 1ap tr flo, hydroxyl, amino, nitril, este, amit, Ci-3alkyl, hodc
Cisalkoxy,

- cacbon ctia R dugc lién két voi amin & vi tri 4 clia quinazolin & cau hinh (R),

274
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- Ry 13 hydro, doteri, flo, clo, metyl, metoxy, xyclopropyl, triflometyl, hodc
carboxylic amit, trong d6 mdi metyl, metoxy va xyclopropyl tity y dwoc thé bang
mot hodc nhidu phﬁn ttr thé (cu thé hon 1a mot ph?ln ttr thé) duoc chon doc lap tir
flo va nitril,

- Rz la hydro hodc doteri,

- R4 13 hydro, doteri, flo, metyl, carboxylic este, carboxylic amit, nitril,
xyclopropyl, Cs4.7di vong, hodc nhoém heteroaryl ¢6 5 canh, trong d6 mdi metyl,
xyclopropyl, Cs4.7di vong va nhom heteroaryl ¢6 5 canh tiy y dugc thé bang mot
hodc nhiéu phén ttr thé (cu thé hon 14 1 hodc 2 phﬁn tt thé, cu thé hon 1a 1 phén

tir thé) duoc chon doc 1ap tir flo, hydroxyl va metyl,
va
- Rs1a hydro, doteri, flo, clo, metyl, hodc metoxy,
vé6i didu kién 12 it nhat mot Ra, Rs, Rs va Rs khong 14 hydro.
San phém theo séng ché ¢6 thé thuan loi thé hién chét cht van TLRS cai thién
(hodc chon loc) so véi TLR7.
Sang ché ciing dé xuét phuong tién, bao gbm hoic chita hop chét theo sang ché,
nhu dugc phém, ché phém mién dich va b kit.
San phdm va phuong tién theo séng ché c6 thé hitu dung trong viéc kich hoat
hoac kich thich TLRS.
San phdm va phuong tién theo séng ché c6 thé hitu dung trong viéc kich hoat
hodc kich thich dap tng mién dich Th1 va/hodc san xuét xytokin, nhw IL12.
San phdm va phuong tién theo sang ché dang chu ¥ 1a hitu dung trong viéc didu
tri hodc ngan nglra bénh nhiém virut hodc bénh do virut gy ra, cu thé hon 12 bénh nhiém
HBYV hoic bénh do HBV gay ra, ciing nhu cac chi dinh khac, cu thé hon 1a diéu tri hodc

ngdn ngua khéi u 4c tinh, ung thu hogc di ing.

MO ta chi tiét sang ché
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Sang ché mé ta dbi teong dugc md ta dudi day, dbi twgng minh hoa dudi day
cling nhu ddi tugng dugc dinh nghia theo cac diém yéu ciu bao hd da nop, dugc dua

vao day bang cach tham chiéu.

Séang ché dé xuét hop chit c6 cong thire (1)

Ri<
R, "NH

R3 \N
A

R, N~ NH,

Rs M

hodc mudi duoc dung, solvat hodc dang da hinh ctia n6, trong dé

- Rila Cssalkyl, tuy y duge thé bang mot hodc nhidu phin ti thé (cu thé honla 1,
2 hodc 3 phén tt thé, cu thé hon 13 1 hodc 2 phén ttr thé, cu thé hon 1a 1 phﬁn t
thé) dugc chon ddc 1ap tir flo, hydroxyl, amino, nitril, este, amit, Ci-3alkyl, hodc
Ci-salkoxy,

- cacbon ciia R; duoc lién két voi amin & vi tri 4 clia quinazolin & c4u hinh (R),

- Ry 1a hydro, doteri, flo, clo, metyl, metoxy, xyclopropyl, triflometyl, hodc
carboxylic amit, trong d6 mdi metyl, metoxy va xyclopropyl tiy y duoc thé bang
mot hodc nhiéu phﬁn tt thé (cu thé hon 1a mot phén tr thé) duoc chon doc 1ap tr
flo va nitril,

- Rslahydro hoac doteri,

- R4 1a hydro, doteri, flo, metyl, carboxylic este, carboxylic amit, nitril,
xyclopropyl, Cs4.7di vong, hodc nhém heteroaryl ¢6 5 canh, trong d6 mdi metyl,
xyclopropyl, Cs.7di vong va nhém heteroaryl c6 5 canh tury y dugc thé bang mot
hogc nhiéu phén tt thé (cu thé hon 13 1 hoiic 2 phﬁn tt thé, cu thé hon 13 1 phan
tir thé) duge chon doc 1ap tir flo, hydroxyl va metyl, va

4
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- Rs 14 hydro, doteri, flo, clo, metyl, hodc metoxy,

véi didu kién 1a it nhdt mot Ro, Rs, R4 va Rs khong 13 hydro (tore 13, R2, Rs, Re va Rs
khong thé tit ca déu 12 H ciing mot lic).

R4 c6 thé 1a cdu hinh (R) hodc (S).

San phém theo sang ché c6 thé thuén loi thé hién cai thién chét chi van TLRS cai

thién (hodc chon loc) so véi TLR7.

Chét chii van TLR 7/8 cling dugc quan tdm dudi dang chét phu tro vacxin vi kha
ning gy ra dap tng Thl. Chét cha van TLR8 dic biét duge quan tAm v6i anh hudng

dén cam ung IL12 cling nhu cac xytokin khac.

N6i chung, ¢6 thé ¢o lgi cho hop chét c6 cong thie (I) 1a c6 dd n dinh trao dbi
chét thép, hodc dugc 1am sach nhanh chéng, do d6 han ché ndng d6 trong tudn hoan hé

thdng va qua kich thich mién dich ma c6 thé dan dén céc tac dong khong mong mudn.

Trir khi duge quy dinh khéc hodc trir khi ngit canh quy dinh khéc, tAt ca cac thuat

ngitt déu c6 nghia thong thudng trong (cac) linh vyc lién quan.

Thuét ngit “alkyl” dung dé chi hydrocacbon béo no mach thing hodc mach nhanh

chira sO nguyén tir cacbon xac dinh.

Thuét ngit “alkoxy” dung dé chi nhém alkyl (mach cacbon va hydro) lién két sb

it v&i oxy nhu vi du nhém metoxy hodc nhoém etoxy.

Thuéit ngit “aryl” c¢6 nghia 1a chu tric vong gdc thom tly y chita mt hodc hai
nguyén t khac loai dugc chon tr N, O va S, cu thé 13 from N and O. Said géc thom ring
cAu triic may have 5, 6 or 7 ring nguyén tir. Cu thé 13, chu truc vong gdc thom nay c6

thé c6 5 hodc 6 nguyén ti vong.

Chét di vong dung dé chi phan tr ma no hodc no mot phan va bao gom,
tetrahydrofuran, oxetan, dioxan hodc cac ete vong khéac. Chét di vong chira nito bao
gdm, vi du azetidin, morpholin, piperidin, piperazin, pyrolidin, va twong tw. Cac chét di

vong khéc bao gdm, vi du, thiomorpholin, dioxolinyl, va sulfon vong.

Nhoém heteroaryl 1a nhom di vong ma v& ban chét 1a gbc thom. C4c nhém nay 1a

don vong, hai vong hozc da vong chira mot hodc nhiéu nguyén tir khac loai dugc chon
5
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tr N, O hodc S. Nhém heteroaryl ¢ thé 13, vi du, imidazolyl, isoxazolyl, oxadiazolyl,
oxazolyl, pyrrolyl, pyridonyl, pyridyl, pyridazinyl, pyrazinyl,

Mudi duge dung ciia hop chit ¢ cong thirc (I) bao gdm mubi cong axit va bazo
ctia n6. Mudi cong axit thich hop duoc tao ra tir axit ma tao ra mubi khéng doc. Mubi
bazo thich hgp dugc tao ra tr bazo ma tao ra mudi khong doc.

Hop chit theo séng ché ciing c6 thé ton tai & dang khong solvat héa va solvat
hoéa. Thuét ngit “solvat” dugc st dung & day d& md ta phirc phan tir chira hop chét theo
sang ché va mdt hodc nhiéu phén tir dung moi dugc dung, vi dy, etanol.

Thuét nglt “dang da hinh” dung d8 chi kha ning cta hop chét theo sang ché tdn
tai & nhidu hon mot dang hodc cAu trac tinh thé.

Theo céc phuong an, sang ché @& xuét hop chét c6 cong thirc (I) trong d6 Ry 1a
Cs.g alkyl dugc thé bang hydroxyl, va trong d6 Ry, R3, R4 va Rs nhu duge md ta & trén.

Theo céc phuong &n, sang ché d& xuit hop chit c6 cong thirc (I) trong d6 Ry 6
cdng thac (I):

OH

<" (R)
n=0, 1 hoac 2

cﬁng thirc (II) cu théhonlal

hodc ¢6 cdng thirc (I1I):

6/74
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n=0, 1 hodc 2
cuthdhonlal

cong thire  (TIT)

hodc ¢6 cong thire (IV):

o)

NH

7 (R)
n=0, 1 hodc 2,
cuthé honla 1

cong thuc (IV)

hodc ¢6 cong thure (V):

n=0, 1 hoac 2,
cuthé honla 1l |

cdng thae (V)
va trong d6 Ry, R3, R4 va Rsnhu duge mo ta & trén.

7
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Theo cac phuong an, sang ché dé xuét hop chét c6 cong thirc (I) trong d6 Ry 1a
flo, clo hodc metyl, va trong d6 metyl tiy ¥ dugc thé bang mdt hodic nhidu phan tir thé

doc 1ap duoce chon tir flo va nitril, va trong d6 Ri, R3, R4 va Rs nhu duge mo ta & trén.

Theo céc phuong an, sang ché @& xuét hop chét c6 cong thire (I) trong d6 Rz 14
flo, clo hodc metyl, va trong d6 metyl tuy y duge thé bang mot hodc nhidu phan tir thé
doc 1ap dugc chon tir flo va nitril, va trong doé Ry ¢6 cong thire (II), (IIT), IV) hodc (V),
cu thé hon 12 ¢6 cong thirc (I) hodc (TII), cu thé hon 14 ¢6 cong thire (IT), va trong d6 R3,

R4 va Rs nhu dugc mo ta & trén.

Theo cdc phuong an, sang ché @& xuét hop chét c6 cong thire (I) trong d6 Ry 14

flo hoc clo, cu thé hon 12 flo, va trong d6 Ri, R3, R4 va Rs nhu duge md té & trén.

Theo cac phuong 4n, sang ché dé xuit hop chit c6 cong thiic (I) trong d6 Ry 1a
flo hodc clo, cu thé hon 14 flo, trong d6 Ry ¢6 cdng thire (II), (II1), (IV) hodc (V), cu thé
hon 1a ¢6 cong thire (IT) hodc (IIT), cu thé hon 1a ¢6 cong thirc (IT), va trong d6 Rs, R4 va

Rs nhu dugc md ta & trén.

Theo cac phuong 4n, séng ché d& xuét hop chét c6 cong thie (I) trong d6 Rs 14

flo hodc clo, cu thé hon 14 flo, va trong d6 Ri, Rz, R3 va R4 nhu duge mo ta & trén.

Theo c4c phuong 4n, sang ché d& xuét hop chit ¢ cong thie (I) trong d6 Rs 14
flo hodc clo, cu thé hon 14 flo, trong d6 Ry ¢6 cdng thire (1), (I11), (IV) hodc (V), cu thé
hon 1a ¢6 ¢ong thic (IT) hodc (IIT), cu thé hon 13 ¢6 cong thie (IT), va trong d6 Ra, R3 va

R4 nhu dugc mo t& & trén.

Theo cac phuong 4n, sang ché d& xuit hop chét c6 cong thic (I) trong d6 Ry 1a
flo hodc metyl, cu thé hon 12 flo, va trong d6 metyl ty y dugc thé bang mot hodc nhidu
ph'?m tr thé doc 1ap dugc chon tir flo, hydroxyl, hodc metyl, va trong do Ri, R2, R3 va Rs

nhu dugc mo ta & trén.

Theo cac phuong an, sang ché @& xuét hop chét c6 cong thire (I) trong d6 R4 1a
flo hodc metyl, cu thé hon 12 flo, va trong d6 metyl thy y dugc thé bing mét hodc nhiéu
phén tir thé doc 1ap duge chon tir flo, hydroxyl, hodc metyl, va trong d6 c6 cong thirc
(ID), (TI1), (IV) hodc (V), cu th hon 1a ¢6 cong thirc (IT) hogc (IIT), cy thé hon 1a ¢6 cong
thire (I), va trong d6 Ra, R3 va Rs nhu duge mo ta & trén.

8
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Theo cac phuong an, sang ché @& xuét hop chét c6 cong thirc (I) trong d6 Ry 12

flo hodc clo, cu thé hon 12 flo, va trong d6 Ry, Rz, R3 va Rs nhu duge mo ta & trén.

Theo c4ac phuong an, sang ché @& xuét hop chét c6 cong thirc (I) trong d6 Ry 12
flo hoic clo, cu thé hon 13 flo, trong d6 Ry ¢6 cong thire (IT), (III), (IV) hodc (V), cu thé
hon 13 c6 cong thic (II) hodc (I1I), cu thé hon 12 ¢6 cong thirc (II), va trong d6 Ra, R3 va
Rs nhu dugc moé ta & trén.

Theo cac phuong an, sang ché d& xuit hop chét c6 cong thirc (I) trong do R» 1a
flo, clo, metyl, cu thé hon 14 flo, trong d6 Ry 12 flo hodc clo, cu thé hon 14 flo, trong d6
c6 cong thire (IT), (IID), (IV) hodc (V), cu thé hon 1a ¢6 cong thuc (IT) hodc (III), cu thé
hon 14 ¢6 cong thire (I1), va trong d6 R3 va Rs nhu duge md ta & trén.

Theo cac phuong an, sang ché @& xuét hop chét s6 1 dén hop chét s6 34 (hop chét

1-34) nhu dugc md ta in bang 5 dudi day.

Béng 5:
Hop phét
sO
oS
HN"(R)
1 N
N/)\NH2
Y
F HN (R
2 B
~
N NH,

974
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Hop chit
sO

OH

Lo

CF;HN®R)
SN

NC N NH,

HO ®

10
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Hop chit
sO
HO (R)
NH
7 NN
/k
N NH,
Cl
N
A )‘\
8 HNT N7 TNH,
(R)
OH
HO
Lo
NN SNH
’ P
N NH,
F

11

11/74



45092 12/74

Hop chét
sO

10

11

12 (R) OH

12
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quphét
sO
F
B
~
13 HN™ 'N° NH,
H@VOH
ch(\m
NH
14
)
N)\NHz
oY
Cl HN®
N~ NH,
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Hop chit
sO

16

17

HO ®

18

19

14
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Hop phét
sO

20

21

22

23

15
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ngphét
sO
OH
HN%/\/
25 l SN
N N/)\NHz
o
oy
F HN R)
26 ~N
N/)\NHZ
OH
/,I’/I@/\/
F HN
27 SN
_
N)\NHz
OH
G
F HN :
28
L
_
N NH,
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Hop chit
sO

29

_/OH

“(S)
EHNRY

OH

>N
N/)\NHz

30

_/OH
“(R)
F HNW
<., OH
N

/

N~ NH,

31

F HNJ/\r\/
~

OH
R
(R)
N
PN

N~ NH,

32

Lo

OH
PN
o

NH,

33

\
LC)/\/
F HN'(R)

~N

PR

N~ NH,

17
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Hop chét
56
OH
L/\/
F HN ®
34 \)N\
Z
N~ “NH,

Theo cac phuong an, sang ché dé xuit hop chat1,2,3,4,5,7,9, 11,12, 13, 14,
15, 16, 18, 19, 20, 21, 22, 23, 24 va 26 (nhu duoc md ta vi du ¢ bang 5).

Theo cac phuong an, sdng ché @& xuét hop chit1,2,3,4,5,7,9,11,12, 13, 14,
15, 16, 18, 19, 20, 21, 23, 24 va 26 (nhu duge mo ta vi dy & bang 5).

Theo cic phuong én, sang ché dé xudt hop chat 2, 13, 14, 15, 16, 21 va 23 (nhu

dugc md ta vi du ¢ bang 5).

Theo cac phuong én, sang ché dé xut hop chat 2, 13, 15, 21 va 23 (nhu duge md
ta vi du ¢ bang 5).

Theo mdt phuong an, sang ché d& xuét hop chit 2 (nhu dugc md ta vi du ¢ bang

5).

Theo mot phuong 4n, sang ché @& xuét hop chit 13 (nhu duge md ta vi du ¢ bang
5). '

Theo mot phuwong 4n, sang ché @& xuét hop chat 15 (nhu duge md ta vi du ¢ bang
5).

Theo mot phuong 4n, sng ché dé xut hop chit 16 (nhu dugc md ta vi du ¢ bang
5).

18
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Theo mot phuong an, sang ché dé xut hop chit 21 (nhw duge md ta vi du & bang
5).

Theo mot phuong 4n, sang ché d& xult hop chat 23 (nhur duge mo ta vi du & bang
5).

Hop chét theo séng ché va mudi duoc dung ctia nd, solvat hodc dang da hinh cua
n6 c6 hoat tinh duéi dang dugce phém, cu thé 13 duéi dang chét diéu bién hoat tinh TLR7
va/hodic TLRS, cu thé hon 1 hoat tinh TLRS.

Thuét ngit “chit didu bién” bao gbdm ca chét e ché va chit hoat héa, trong d6
' chét (e ché diung dé chi hop chit ma giam hodc bt hoat hoat tinh ctia thu thé, va trong

d6 chét hoat hoa dung dé chi hop chit ma tang hodc hoat hda hoat tinh cta thu thé.

Cu thé hon 13, hop chét theo sang ché va mubi duge dung cia no, solvat hodc
dang da hinh ciané ¢ thé c6 chét chu van c6 hoat tinh 13 hoat tinh TLR7 va/hodc TLRS,
cu thé hon 14 hoat tinh TLRS.

San phim theo sang ché c6 thé thuan loi thé hién chi van TLR8 cai thién (hodc
tinh chon loc) hon TLR7. Ngoai ra hodc bd sung, san phim theo sang ché ¢6 thé thuan

loi thé hién chit van TLR8 cai thién so véi hop chit dugc mod ta & W02012156498.

Phuong tién dé xac dinh hoat tinh TLR7 va/hodc hoat tinh TLRS, cu thé hon 1a
hoat tinh TLRS, duogc biét dén vai ngudi 6 hiéu biét trung binh trong linh vyc k¥ thuét.
Phuong tién dé x4c dinh hoat tinh TLR7 va/hodc hoat tinh TLR8, cu thé hon 1a hoat tinh
TLRS, ¢6 thé bao gdm t& bao da dugc bién ddi gen dé biéu hién TLR7 hogc TLRS, nhu
dong té bao HEK293 gen bao c4o NF-kB (luc).

Hoat tinh TLR7 hodc TLRS8 ¢é thé dugc bidu hién 1a gia tri néng dd hiéu qua
(LEC) thp nhét, tirc 1a ndng d6 giy ra hiéu qua it nhét hai 13n trén do6 1éch chuén cla
thr nghiém.

Séan phém theo sang ché ¢6 thé thuan loi kich thich hodc hoat hoa san xuét (hodc

tiét) xytokin, cu thé hon 1a san xudt IL12 (& dong vat c6 vi).
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Sang ché dé xuét dugc pham, hodc ché€ pham mién dich, hodc vacxin, chira hop
chét theo sang ché hodc muoi dugc dung, solvat hodc dang da hinh ctia no, cing v61 mot

hodc nhiéu t4 duoc, chét pha loing hodc chit mang duoc dung.

Hop chét theo sang ché hodc mubi duoc dung, solvat hodc dang da hinh cta no,

hoac dugc phém theo sang ché, c6 thé duge sir dung 1am thubc.

Hop chét theo sang ché hodc mubi duoc dung, solvat hodc dang da hinh ctia no,
hoac dugc phém theo sang ché, ¢6 thé dugce st dung duéi dang td duge vacxin hodc dudi
dang chét diéu bién mién dich, dang chu y 1a hoat hoa hodc kich thich dép tng Thl

va/hodc kich thich hodc hoat hoa san xudt mot hodc nhiéu xytokin, cu thé hon 1a IL12.

Hop chét theo sang ché hozc mudi duoc dung, solvat hodc dang da hinh ctia no,
hodc duogc phém theo sang ché, co thé dugc st dung trong viée diéu tri hodc ngin ngira
bénh hodc r6i loan trong d6 su diéu bién TLR7 va/hoic TLRS, cu thé hon 12 TLRS, ¢

lién quan.

Céc bénh hodc tinh trang bénh nay co thé dang chu y 1a bao gém bénh nhiém
virut, bénh do virut gdy ra, bénh ung thu va di Gng (do virut gy ra hodc khong do virut
gdy ra), cu thé hon 14 bénh nhiém virut, bénh do virut géy ra va bénh ung thu (do virut
gy ra hodc khong do virut gy ra), cu thé hon 12 bénh nhiém virut va bénh do virut gdy
ra.

Céac bénh hodc tinh trang bénh nay co thé dang cha y 1a bao gdm bénh nhiém
virut, cu thé hon 13 bénh nhiém virut man tinh, cling nhu khdiu (do virut gdy ra hodc
khong do virut gdy ra), cu thé hon 14 khéi u hodc bénh ung thu 4c tinh.

Céc bénh hodc tinh trang bénh nay bao gém cu thé hon 13 bénh nhiém virut, cu
thé hon 12 bénh nhiém HBV, cu thé hon 14 bénh nhiém HBV man tinh.

Céc bénh hodc tinh trang bénh nay bao gbm cu thé hon 13 bénh (hoic rdi loan)
do virut gay ra, cu thé hon 1a bénh (hodc rdi loan) do HBV géy ra.

Céc bénh hoic tinh trang bénh nay bao gbm cu thé hon 1a mdt hodc mot sd bénh
(hoic rdi loan) dugc chon tir trong sb xo gan, viém gan, hoai ttr gan, chai gan, bénh gan

va ung thu biéu mo t€ bao gan.
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Céc bénh hoic tinh trang bénh nay bao gdm cu thé hon 12 khéi u (do virut gy ra

ho#ic khong do virut gdy ra), cu thé hon 14 khdi u hodc bénh ung thu 4c tinh.
Céc bénh hoic tinh trang bénh nay bao gém cu thé hon 12 di tng.

Thuét ngit “ddng vat cd vi” bao gdm dong vat c6 vl khong phai nguoi cling nhu
ngudi. Pong vat ¢ vi khong phai ngudi dang chu y 1a bao gdm clru, bo, lgn, chd, meo,
dong vat gam nhAm va chudt dong vat c6 vi, ciing nhu linh truéng khong phai nguoi.
Thuét ngft “(nhiing) ngudi” bao gbm cu thé hon 1a (nhitng) ngudi bi nhiém HBV, cu thé
hon 14 ¢6 bénh nhiém HBV man tinh.

Thuét ngit “diéu tri” khong bi gidi han & ¥ nghia didu tri chita bénh, ma bao gdm
didu tri bit ky ma nguoi co hiéu biét trung binh trong linh vuc k¥ thuat hodc bac st lanh
nghé s& coi 1a tri liéu hodc mot phén cua tri liu. Thuat ngtr “didu tri” vi vy c6 thé bao

gbm diéu tri cai thién, diéu tri gidm nhe, diéu tri thuyén gidm.

San phém theo séng ché c6 thé thun loi thé hién sy thanh thai cai thién (tlr tudn
hoan toan than dong vat c6 vii), dang chu y la so voi chét cht van TLR7 va/hodc TLRS
true d6 da biét.

Hop chét theo sang ché c6 thé dugc dung dudi dang san phém tinh thé hodc vo
dinh hinh. Ching c6 thé thu duge vi du dudi dang nit rén, bdt, hodc mang bang phuong
phap nhu két tia, két tinh, sdy dong kho, sdy phun, hogc sdy hoi. Chung c6 thé dugc
dung mot minh hodc két hop véi mot hodc nhiéu hop chat khic theo séng ché hodc két
hop véi mot hodc nhidu dugc chit khac. N6i chung, chung s& dugce dung dudi dang ché

phém két hop v6i mot hodc nhiéu t4 dugce duoc dung.

Thuat ngit “ta duge” dugc sir dung trong ban mo ta nay d8 mo ta thanh phan bét
ky khac v6i (cac) hop chit theo sang ché. Su Iya chon t4 dugc phu thude phan 16n vao
cac yéu td nhu cach dung, hiéu qua cia ta dugc vé dd hoa tan va dd 6n dinh, va ban chét

ctia dang liu lugng.

Hop chit theo sang ché hodc nhom phu bét ky ciia nd ¢6 thé duoc bao ché thanh
cac dang dugc khéac nhau nhdm muc dich st dung. C6 thé néu tat ca ché phim thuong
duoc st dung cho dugce chit dung toan thén 1a ché phdm thich hop. Pé didu ché duoc
phém theo sang ché, lugng hidu quéa cua hgp chét, tiy y & dang mubi, vi thanh phan hoat
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tinh dugc két hop & hdn hop riéng biét voi chit mang duoc dung, chét mang c6 thé lay
nhiéu dang tiiy thudc vao dang ché phim mong muén sir dung. Cac dugc pham nay dugc
mong mudn & dang lidu don nhét thich hop, vi du, dé st dung qua dudng miéng, truc
trang hodc qua da. Vi dy, trong vi€c didu ché ché pham & dang lidu ding qua dudng
miéng, bat ky méi truong duge thong thuong ¢ thé dugce st dung nhu, vi du, nudc,
glycol, dau, rugu va tuong ty trong trudng hop ché phadm 16ng ding qua dudng miéng
nhu hdn dich, xi-rd, cdn ngot, nhil tvong va dung dich; hodc chét mang rén nhu tinh bot,
dudng, cao lanh, chat pha loang, chit boi tron, chét két dinh, chit phan hily va twong tu
trong truong hop bot, thudc vién, vién nang va vién nén. Boi vi chung dé dang str dung,
vién nén va vién nang la dang don vi lidu dung qua dudng miéng thuén loi nhét, trong
truong hop chit mang duge ran ro rang 13 duoc st dung. Ciing dugc bao gbm 14 ché
pham dang rén ¢6 thé dugc chuyén dbi, ngay trudc khi st dung, thanh dang long. Trong
ché phim thich hop dé str dung qua da, chit mang tily y chua chét ting cudng thim
va/hodic chit lam w6t thich hop, tity ¥ két hop véi chét phu gia thich hop c6 tinh chat bét
ky véi ty 1¢ nho, ma chét phu gia ndy khong gay anh hudng c6 hai ding ké voi da. Céc
chét phu gia nay co thé tao diéu kién dé sur dung cho da va/hodc ¢ thé hitu ich dé diéu
ché ché pham mong mudn. Cac ché phim nay c6 thé duge dung theo cac cach khac
nhau, vi du, dudi dang miéng dn thAm qua da, thudc chdm, thudc md. Hop chét theo
sang ché cling c6 thé duoc dung qua viéc hit hodc bom bang phuong phap va ché pham
duoc st dung trong linh vuc k¥ thuét dé st dung qua cach nay. Vi vy, néi chung hop

chét theo sang ché c6 thé duoc dung cho phdi & dang dung dich, hdn dich hodc bot kho.

C6 1oi thé dic biét khi bao ché dwoc phdm néu trén ¢ dang lidu lwong don vi dé
d& st dung va dong nhit v& lidu lugng. Dang lidu lugng don vi nhu dugc sir dung trong
ban mo ta nay ding dé chi don vi vat Iy roi rac thich hop thanh liéu don nhat, mi don
vi chira lugng hoat chét x4c dinh trudc dugc tinh toan dé tao ra hidu qua diu tri mong
mudn két hop véi chéit mang dugc cAn thiét. Vi du cta dang lidu lwong don vi nay 1a
vién nén (bao gdm ca vién nén c6 ranh hodc duge boc), vién nang, vién tron, g6bi bot,
tAm x6p, thubc dan, dung dich hogc hdn dich tiém duoc va tuong tu, va t6 hop riéng biét

cta chung.
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Ngudi ¢6 hiéu biét trung binh trong linh vyc diéu tri bénh nhidm s& c6 thé xéac
dinh lugng hiéu qua dé st dung cho c4 thé cin diéu tri. N6i chung, dugc dy tinh réng
lugng hiéu qua hang ngay s€ nam trong khoang tir 0,01 mg/kg dén 200 mg/kg trong
lwong co thé. Co thé thich hop dé sir dung lidu can thiét dudi dang hai, ba, bdn hoic
nhidu lidu phu vao cic khoang thoi gian thich hop trong ngay. Céac lidu phu nay c6 thé
duoc bao ché duédi dang lidu lwong don vi, vi dy, chira tir 0,1 dén 1000 mg, va cu thé 13,
tir 1 dén 200 mg hoat chét trén dang lidu lugng don vi. Cling ¢ thé thich hop dé sir dung
lidu can thiét trén co so it thuong xuyén hon, vi dy, mot 14n hoic hai 14n mdi tuén hoic

khong thuong xuyén hang thang.

Luong hiéu quéa c6 thé 12 lugng ma du dé kich thich hodc hoat héa (hoat tinh cia)
thy thd TLRS, thy thé TLR8 va TLR7.

Luogng hi€u qua co thé 12 lugng ma du dé kich thich hodc hoat hoa sén xuét (hoic

tiét) xytokin, cu thé hon 1a IL12.

Liéu lugng va tan sudt st dung chinh xé4c phy thudc hop chét dugc st dung, tinh
trang bénh cy thé duogc didu tri, mirc dd nghiém trong cua tinh trang bénh dugc diéu tri,
tudi, can ning va tinh trang thé chét chung clia bénh nhén cu thé cling nhu loai thude
khéc ma cé thé co thé dang ding, cling nhu ngudi c6 hiéu biét trung binh trong Iinh vuc
k¥ thuat nay d&u biét. Hon nita, 18 rang 1a lvgng hidu qua co thé dugc giam hoic ting
tiy thudc vao dap img cla d6i twong diéu tri va/hodc tiiy theo danh gia clia bac siké don
hop chét theo sang ché. Cac pham vi luong hiéu qua duoc dé cap o trén do do chi 1a
huéng din va khong nham muc dich gi¢i han pham vi hodc viéc sit dung sang ché &
mirc d6 bat ky.

Séang ché ciing @& xuét san phdm, hoic kit, chira hop chit thir nhit va hop chit
thtt hai dudi dang ché phim két hop dé st dung ddng thoi, riéng biét hodc tudn tu trong
viéc ngan ngira hodc didu tri bénh nhiém HBV hodc bénh do HBV géy ra & dong vat co
v cAn didu tri, trong d6 hop chét thu nhét nay khéc v6i hop chét thir hai.

Hop chét thtr nhét 12 hop chét theo sdng ché hodc dugc phdm theo séng ché, va
hop chat th hai 12 chét Gc ché HBV.

Hop chét thtt hai vi du c6 thé 13 chét trc ché HBV duogc chon tir trong 36
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- xytokin c6 hoat tinh Urc ché sao chép HBV, nhu interferon, cu thé hon 1a

interferon-alpha,

- sulfonamit dugc thé ¢ hoat tinh tc ché tap hop vo boc HBV va/hodc c6 hoat
tinh Grc ché HBsAg, nhu hop chat duge md t& & WO 2014033170, WO2014184350,
hodc cac hdn hop khac (vi du, WO2017181141), hodc axit carboxylic nhu dugcmo ta &
W02017140750,

- chit twong tu nucleosit khang retrovirut, cu thé hon 1a chét e ché sao chép
ngugc hodc chét uc ché polymeraza, nhu lamivudin (hodc 3TC, S ding ky CAS
134678-17-4), adefovir dipivoxil, tenofovir disoproxil fumarat,

- vacxin hodc ché phém mién dich khang virut, cu thé hon 1a vacxin hodc ché
phém mién dich khang HBV, va

- hdn hop ctia chung.

Cu thé hon 13, hop chit tht hai vi du c6 thé 1a chét tc ché HBV duoc chon tir
trong s6:

- sulfonamit dugc thé c6 hoat tinh tc ché tap hop vo boc HBV va/hodc c6 hoat
tinh &rc ché HBsAg, nhu hop chit duge md t& & WO 2014033170, WO2014184350,
ho#c cac hdn hop khac (vi dy, WO2017181141), hodc axit carboxylic nhu duge mé ta &
W02017140750,

- lamivudin (hodc 3TC, S6 dang ky CAS 134678-17-4), adefovir dipivoxil,
tenofovir disoproxil fumarat),

- vacxin khang virut va ché pham mién dich khéng virut, cu thé hon 1 vacxin
khéng HBV va ché phim mién dich khang HBV, va

- hdn hop cta chung.

Séang ché ciing d& xuét tién dugc chit dugc dung cia hop chit theo sang ché, va
st dung ching trong tri liéu, cu thé hon 1a trong diéu tri hodc ngin ngira bénh nhiém
HBYV, cu thé hon 14 bénh nhiém HBV man tinh.

Thuét ngtt "tidn dugc chét" thuong duge dung lam tién chét cua hop chét dugc

chi dinh ma, sau khi sit dung cho d6i trong, mang lai hop chét in vivo thdng qua qua
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trinh hoa hoc hodc sinh Iy nhu hoa tan hodc phéin cit bang enzym, hoic trong diéu kién
sinh Iy (vi du, tién duoc khi duge dua vé pH sinh 1y duoc chuyén thanh hop chét theo
sang ché). Tién duogc chit dugc dung ¢ thé cu thé hon 12 tién dugc chét khong doc hai,
c¢6 thé dung nap duoc v& mit sinh hoc va mit khac thich hop v& mit sinh hoc dé st dung

cho dbi tuong.

Séang ché ciing d& xuét chit chuyén héa duoc dung ctia hgp chét theo sang ché,
va viéc st dung chiing trong tri liu, cu thé hon 12 diéu tri hodc ngan ngira bénh hodc rbi
loan trong d6 su didu bién TLR7 va/hoic TLRS, cu thé hon 1a TLRS, ¢6 lién quan, cu
thé hon 12 bénh nhidm HBV, cu thé hon 12 bénh nhim HBV man tinh, hofic diéu tri
bénh ung thu.

Chét chuyén héa hoat tinh duge n6i chung c6 nghia 1a san pham hoat tinh dugc
ly cua su trao dbi chét trong co thé ciia hop chét theo sang ché hodc muébi ciia né. Tién
dugc chét va chét chuyén hoa hoat tinh ctia hop chét c6 thé duoc xéac dinh bang cach st

dung cac k¥ thuét thong thuong da biét hodc sin c6 trong linh vuc k¥ thuét.

Thuét nglt "chua", ddng nghia véi "bao gdm" hoic "c6 chira", 1a két thic mo va
khong loai trir (c4c) phan ti, (cac) thanh phén hodc (cic) bude phuong phap bd sung,
khong dugc néu, nguoc lai thuat ngi "gdm" 14 thuat ngit dong, loai trir phan t, bude

hogc thanh phéan b sung bét ky khong dugc néu mdt cach rd rang.

Thuét ngft "vé co ban gdm" 12 thuat ngt m& mot phéan, khong loai trir (c4c) phan
tr, (cac) bugc hodc (cac) thanh phin bd sung, khong duge néu, mién 14 (c4c) phén ti,
(c4c) bude hodc (cac) thanh phin bd sung nay khong anh hudng nghiém trong dén dic

tinh co ban va méi ctia sng che.

Thuét ngt “chira” (hodc “bao gdém”) do d6 bao gbm thuét ngit “odm” (“gdm c6”),
cling nhu thuat ngi “y& co ban gébm” (“vé co ban gbm c6”). Theo d6, thuét ngit “chia”
(hodc “bao gdm”), theo séng ché, c6 nghia 1a cu thé hon 12 bao gém thuat ngit “odm”
(“gdm ¢6™), va thuat ngit “y& co ban gdbm” (“vé co ban gbm c6”).

Trong nd luc dé gitp nguoi doc, phan mo ta di dugce tach ra thanh cac doan hodc
phén khic nhau. Viéc phén tach bnéy khong nén dugc coi 1a sy tach roi ndi dung cia

doan hodc phén khéi ndi dung cua doan hodc phan khéc. Nguoc lai, phan mo ta bao gdm
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tht ca két hop cua cac phan, doan va cau khac nhau ma ngudi c6 hiéu biét trung binh
trong linh vyuc k¥ thuét c6 thé chiém nghiém duoc.

MBbi boc 19 trong sb cac boc 16 thich hgp cua tAt ca cac tham chiéu dugc néu trong
ban md ta ndy duoc két hop cu thé bang cach vién dan. Céc vi dy sau ddy duoc cung.

cap bang cach minh hoa, va khdng gi6i han.

Vi du thwe hién sang ché

Bang 1:
Chir viét tat Nghia
rt Nhiét do phong
h (cac) Gio
DBU 1,8-diazabixyclo[5,4,0]Jundec-7-en
BOP Benzotriazol-1-yloxy)tris(dimetylamino)phosphonium
hexaflophosphat
DMA N, N-dimetylaxetamit
DMF N, N-dimetylformamit
EtOAc Etyl axetat
EtOH etanol

DPidu ché hop chit

2-amino-5-bromoquinazolin-4-ol. Hop chét tiéu d& dwoc didu ché theo quy trinh
twong tu v6i quy trinh duge mo ta cho 2-amino-6,7-difloquinazolin-4-ol. Rt: 1,16, m/z
= 240/242 [M+H], phuong phap: G.

(R)-2-((2-amino-5-bromoquinazolin-4-yl)amino)hexan-1-ol. Dung dich 2-
amino-5-bromoquinazolin-4-ol (2,4 g, 8,68 mmol), D-norleucinol (2,75 g, 23,43 mmol),
DBU (3,9 mL, 26,0 mmol) va BOP (4,61 g, 10,42 mmol) trong DMF khan (40 mL) dugc
khudy & rt trong 2 gid va cb dic @8 tao ra san pham tiéu dé. Rt: 2,16, m/z = 339/341
[M+H], phuong phap: D.
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(R)-2-((2-amino-5-xyclopropylquinazolin-4-yl)amino)hexan-1-ol (1). Hon hgp
ctia hdn hop cuia (R)-2-((2-amino-5-bromoquinazolin-4-yl)amino)hexan-1-ol (200 mg,
0,59 mmol), axit xyclopropylboronic (151 mg, 1,77 mmol), va kali phosphat (375 mg,
1,77 mmol), trong dioxan (10 mL) va nu6e (0,1 mL), dugc théi bang nito trong 10 min.
PdCly(dppf) (38 mg, 0,06 mmol) duge thém vao va hdn hop va khudy & 100°C trong
18h. Chét rin dugc loai bd béng cach loc va dich loc dugce cd dac duéi ap suét giam.
Chét thd duoc phan chia bing ete va nude, 16p hitu co dugc 1am kho (MgSOs), chét ran
dugc loai bé biang cach loc, va dung mdi cia dich loc duge cd dic trong chan khong.
Hbn hop duogc tinh ché bing sic ky cot silic oxit st dung gradient tr CH,Cly dén
[CH,Cl: CH3OH: NHj (9:1:0,1)].

Quy trinh chung A. Dung dich 2-amino-quinazolin-4-ol (2,4 g, 8,68 mmol), D-
norleucinol (2eq), DBU (3eq.) va BOP (1,3 eq.) trong DMF khan dugc khudy 6 rt trong

2 h va ¢6 dic dé tao ra san pham tiéu de.

2-amino-5-floquinazolin-4-ol. Pat vao ndi hdp 500 mL axit 2-amino-6-
flobenzoic (25 g, 161,16 mmol), EtOH (350 mL), xyanamit (10,16 g, 241,74 mmol) va
HCl dic (8 mL). Hon hop duge khudy & 80°C trong 16h, sau d6 1am mat dén rt va chét
rén duoc phan 1ap bang cach loc va rira bang etanol va lam kho trong chan khong. Rt:
0,93, m/z = 180 [M+H], phuong phap: H. 'H NMR (400 MHz, DMSO-ds) d ppm 6,98
(m, 1 H), 7,13 (d, J=8,3 Hz, 1 H), 7,51 (br. s., 2 H), 7,64 (m, 1 H), 12,30 (br. s, 1 H)

(R)-2-((2-amino-5-floquinazolin-4-yl)amino)hexan-1-ol (2). Dung dich 2-
amino-5-floquinazolin-4-ol (1,07 g, 6 mmol), DBU (1,8 mL, 12 mmol) trong DMF khan
(30 mL) duoc khudy o rt trong moi trudng nito. BOP (3,2 g, 7,2 mmol) duge thém timg
phin va khudy trong 15 phat. D-norleucinol (1,41 g, 12 mmol) dugc thém vao va tiér}
tuc khudy trong 2 ngay. Hon hgp duge d6 vao nude da va khudy 1h. Lép nuée dugce
chiét bang EtOAc, céc 16p hitu co két hop duge rira bang nude va nude mubi. Pha hitu
co duoc 1am khd qua MgSOq, chét ran duge loai bd bang cach loc va dung mdi ctia dich
loc duoc loai bo duéi p suat giam. Chét tho dugc tinh ché théng qua HPLC chuéan b
(XBridge Prep C18 OBD-10 um, 50 x 150 mm, pha dong: 0,25% NH4sHCO; aq.,
CH3CN) dé cho 0,81 g hop chit tidu dé.
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5-(triflometyl)quinazolin-2,4-diamin. Trong bng bit kin, hdn hop cua 2-flo-6-
(triflometyl)benzonitril (4,5 g, 23,8 mmol) va guanidin cacbonat (8,57 g, 47,6 mmol)
trong DMA (54 mL) dugc khudy & 130°C trong 3h. H6n hop phan Gng dugc lam lanh
dén rt, pha lodng v6i EtOH va dung mdi dugc loai bé dudi ap sut giam. Phan cin dugc
tron véi nude lanh va chét rdn duoc phan 1ap bang cach loc dé tao ra hop chét tiéu dé
duéi dang chét rdn mau nau vang nhat (5,2 g), va duoc st dung trong budce tiép theo ma

khong cén tinh ché thém.

2-amino-5-(triflometyl)quinazolin-4-ol. Trong binh Schlenk, huyén phu cua 5-
(triflometyl)quinazolin-2,4-diamin (5,2 g, 0,02 mol) trong NaOH (1M, aq., 329 mL)
duge khudy & 100°C trong 5 h. B pH dugc didu chinh dén 2-3 bing cach thém HCI
(1IN aq.). Hon hop dugc cd dic trong chdn khéng. Nude duge thém vao va chét rin duoc
cd 1ap bang cich loc dé cho san pham tiéu dé duéi dang chat rdn mau tring (4,25 g). Rt:

1,79min, m/z = 169 [M+H], phuong phép L.

(R)-2-((2-amino-5-(triﬂometyl)quinazolin-4-yl)amino)hexan—1-01 (3). Dung
dich 2-amino-5-(triflometyl)quinazolin-4-ol (1,5 g, 6,55 mmol), D-norleucinol (2,30 g,
19,6 mmol), DBU (2,94 mL, 19,6 mmol) va benzotriazol-1-yl-oxy-
trispyrrolidinophosphonium hexaflophosphat (PyBOP) (4,43 g, 8,51 mmol) trong DMF
khan (30 mL) duoc khudy & rt trong 2 h va dugc cd dic @8 tao thanh san pham tiédu dé.

(R)-2-((2-amino-5-(triflometyl)quinazolin-4-yl)amino)hexan-1-ol fumarat. Axit
fumaric (346 mg, 2,99 mmol) dugc thém vao dung dich (R)-2-((2-amino-5-
(triflometyl)quinazolin-4-yl)amino)hexan-1-ol (0,98 g, 2,99 mmol) trong CH30H (14,3
mL). Dung dich thu dugc dugc khqu & rt trong 20 h. Dung moi dugc loai bé dudi ap
sudt giam sau d6 duge 1am kho trong chan khong d& cho hop chét tiéu d& duéi dang chit
bot mau trang (1,3 g).

(R)-2-((2-amino-7-bromoquinazolin-4-yl)amino)hexan-1-ol. ~Dung dich 2-
amino-7-bromoquinazolin-4(3H)-on (3,00 g, 12,5 mmol), D-norleucinol (3,66 g, 31,2
mmol), (DBU) (4,67 mL, 31,2 mmol) va PyBOP (8,45 g, 16,2 mmol) trong khan (55
mL) duoc khudy & rt trong 2 h va duogc cd ddc @2 tao thanh san phim tiéu dé. Rt:
1,32min., m/z = 339/341 [M+H], phwong phap J3.
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(R)-2-amino-4-((1-hydroxyhexan-2-yl)amino)quinazolin-7-cacbonitril 4).
Trong 6ng bit kin, dung dich (R)-2-((2-amino-7-bromoquinazolin-4-yl)amino)hexan-1-
ol (1,43 g, 4,22 mmol), Zn(CN); (594 mg, 5,06 mmol) va Pd(PPh3)s (487 mg, 0,422
mmol; 0,1 eq.) trong dioxan (31 mL) dwgc khir khi bang cach sui bot khi N2 va duge
khudy & 100°C trong 16 h. Zn(CN), bd sung (297 mg; 2,53 mmol) va Pd(PPh3)s (487
mg, 0,422 mmol) dugc thém vao, hdn hop duge khir khi bing nito va duoc khudy &
110°C trong 4 h. Hon hgp phén tng dugc pha loang véi EtOAc va nuge. Lop hitu co
duoc séy qua MgSOsq, chét rin duoc loai bd b%mg cach loc va dung méi dugc loai bo
dudi ap suét giam, sau d6 dugc tinh ché bang séc ky cot silicagel st dung gradient pha
dong ciia CH,Cly/ CH3O0H (100/0 dén 80/20) dé tao hop chit tiéu d& dudi dang chét rén
mau da cam nhat (840 mg).

(R)-2-amino-4-((1-hydroxyhexan-2-yl)amino)quinazolin-7-carbohydrazid.
Hydrazin (3,00 mL, 96,4 mmol) dugc thém vao dung dich metyl (R)-2-amino-4-((1-
hydroxyhexan-2-yl)amino)quinazolin-7-carboxylat (1,50 g, 4,71 mmol) trong EtOH (30
mL). Dung dich dugc gia nhiét & 80°C trong 18h sau d6 lam mat dén rt. Chét tho duge
bay hoi trong chdn khong, d8 tao ra 1,55 g hop chét tidu dé & dang chit rdn mau cam

nhat duoc st dung ma khong cAn tinh ché thém & budc tiép theo.

(R)-2-((2-amino-7-(1,3,4-oxadiazol-2-yl)quinazolin-4-yl)amino)hexan-1-ol (5).
Trong thiét bi phan Gng Schlenk, dung dich (R)-2-amino-4-((1-hydroxyhexan-2-
yl)amino)quinazolin-7-carbohydrazit (1,30 g, 3,88 mmol), trietyl orthoformat (22,8 mL,
137 mmol) va axit p-toluensulfonic (57 mg, 0,33 mmol) dugc khudy & 90°C trong 17h.
Hon hop phan tng dugc cd déc trong ap suit giam. Can dugc pha lodng bing EtOAc va
dugc rira bang NaHCOs (sat., aq.), nudc va nudce mudi. Lép hitu co dugc sdy qua
MgSOs, chét rén duoc loai bd béng cach loc, va dung moi cua phén loc dugc loai bd
trong 4p suét giam. Chét thd duoc tinh ché bing sic ky pha nguge (YMC-actus Triart-
C18 10 pm 30 x 150 mm, gradient tir 85% aq. NH4HCOs3 0,2%, 15% ACN dén 45% aq.
NH/HCO3 0,2%, 55% ACN) dé tao ra san phdm tiéu dé (25 mg)

2-amino-8-metylquinazolin-4-ol. D3t vao binh day tron 250 mL trang bi thanh

khudy tlr axit 2-amino-3-metylbenzoic (10 g, 66,15 mmol), EtOH (250 mL), xyanamit

(4,17 g, 99,2 mmol), va HCI dugc co déc (3 mL). Hon hop duge khuéy & hoi luu trong
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6h. Tai khoang 1h, HCI dugc co dic (0,5 mL) duoc bd sung qua pipet. Hon hop phan
ung dugce lam mat dén rt va chét rén duoc phan 1ap qua viée loc va duge rira bing EtOH
va duge sdy trong chan khong d8 cho hop chét tidu dé dudi dang chét rén mau tring nhat
(4,8 g). "H NMR (400 MHz, DMSO-ds) d ppm 2,41 (s, 3 H), 7,15 (t, J=7.,5 Hz, 1 H),
743 (br. s., 2 H), 7,55 (d, J=7,0 Hz, 1 H), 7,80 (d, J=7,8 Hz, 1 H), 11,17 - 12,49 (m, 1
H). Rt: 0,50min., m/z = 176 [M+H], phuong phap B.

(R)-2-((2-amino-8-metylquinazolin-4-yl)amino)pentan-1-ol (6). bat vao lo thuy
tinh 50mL 2-amino-8-metylquinazolin-4-ol (500 mg, 2,71 mmol), DMF khan (10 mL),
DBU (1,22 mL, 8,13 mmol), va D-norvalinol (1,40 g, 13,6 mmol). Bb sung vao dung
dich nay BOP (1,44 g, 3,3 mmol). Lo dugc bit kin va dugc lic trong 15h & rt. Dung moi
duoc loai bd trong ap suit giam. NaOH (1M, aq., 10 mL) dugc bd sung va dugce rira
bing EtOAc (5 x 20 mL). Céc 16p hiru co duge két hop, duge sdy (MgSOs), chét rin
duoc loai bo bang cach loc, va dung mdi cia phan loc dugce loai bo trong ap suét giam.
EtOAc dugc bd sung vao hdn hgp, san pham duoc két tia va dugc phan 14p dudi dang

chét rén mau tring (309 mg).

(R)-2-((2-amino-8-metylquinazolin-4-yl)amino)hexan-1 -0l (7). bat vao lo 50mL
2-amino-8-metylquinazolin-4-ol (500 mg, 2,24 mmol), DMF khan (10 mL), DBU (1,01
mL, 6,7 mmol), va (R)-(-)-2-amino-1-hexanol (1,32 g, 11,2 mmol). B sung vao dung
dich nay BOP (1,19 g, 2,7 mmol).} Lo duoc bit kin va phan Gng dugc l5c 15 h ¢ rt. Dung
moi duoc loai bd trong ap suit giam. NaOH (1M, aq., 10 mL) duge bd sung va duge rira
bang EtOAc (5 x 20 mL). Céc 16p hitu co dugc két hop, duge siy (MgS0s), chét ran
duoc loai bd qua viée loc, va dung moi cia phan loc dugce loai bo trong ap sudt giam.
EtOAc duoc bd sung vao hdn hop, va hop chét tidu @& dugc két tha dudi dang chét rén
mau tring (161 mg).

2-amino-8-cloquinazolin-4-ol. D3t vao binh day tron 1L trang bi thanh khudy tir
axit 2-amino-3-clobenzoic (25 g, 146 mmol), EtOH (400 mL), xyanamit 9,2 g, 219
mmol), va conc. HCI (5 mL). Hon hop duge gia nhiét @2 hdi luu v6i khudy. Tai khodng
1h, conc. HCI (1 mL) dugc bd sung. Tai 6,5 h, nhiét duoc loai b6 va phéan ing dugce lam

mat dén rt. Chét rin dugc phan lap bang cach loc, va duoc rira bang EtOH va ete dé cho
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hop chét tiéu d& dudi dang chit rin mau tring (3,38 g). Rt: 3,37min., m/z =196 [M+H],
phuong phap J2.

(R)-2-((2-amino-8-cloquinazolin-4-yl)amino)hexan-1-ol (8). Dat vao lo 50mL 2-
amino-8-cloquinazolin-4-ol (390 mg, 2,0 mmol), DMF khan (10 mL), DBU (0,89 mL,
6,0 mmol), va D-norleucinol (1,17 g, 10,0 mmol). B4 sung vao dung dich nay BOP (1,06
g, 2,4 mmol). Lo dugc bit kin va phan tng dugc khudy 15h & rt. Dung mdi dugc loai bd
trong 4p suat giam. NaOH (1M, aq., 10 mL) dugc bd sung va dugc rira bang EtOAc (5
x 20 mL). Céc 16p hitu co dugce két hop, duoc siy (magie sulfat), chét rin dugc loai bo
qua viéc loc, va dung mdi cua phén loc dugce loai bo trong ap suét giam. EtOAc dugc
bd sung vao hén hop, tap chét dugc hoa tan va san phim két tia ra. Phén ndi bé mat
duoc loai bd va quy trinh dugce 1dp lai hai lan. Dung mdi con lai dugc loai bd trong ap

sudt giam dé cho hop chét tidu @2 dudi dang chit rin mau tring (64 mg).

2-amino-8-floquinazolin-4-ol. este metyl axit 2-amino-3-flo-benzoic (15g, 88,68
mmol) dugc hoa tan trong EtOH (100 mL) trong ng 4p sudt 250mL, sau d6 xyanamit
(5,59 g, 133 mmol) va HCI (37% trong H>O) dugc bd sung va hdn hop phan tng dugc
khudy 18h & 80°C. Sau khi 1am mat, két tia dugce tao ra va dugc phan 1ap bang céach loc,
duge rira biang EtOH va duge sdy trong chdn khéng dé cho hop chit tidu dé dudi dang
bot mau tring. Rt: 0,44min., m/z = 180 [M+H], phuong phap B.

(R)-2-((2-amino-8-ﬂoquinazolin-4-yl)amino)hexan—1-01 (9). bat vao lo 50 mL 2-
amino-8-floquinazolin-4-ol (400 mg, 1,9 mmol), DMF khan (10 mL), DBU (0,83 mL,
5,6 mmol), va D-norleucinol (1,09 g, 9,3 mmol). B6 sung vao dung dich nay BOP (0,98
g, 2,2 mmol). Lo dugc bit kin va phan ing 14c 15h & rt. Dung mdi dugc loai bd trong ap
sudt giam. NaOH (1M, aq., 10 mL) dugc bd sung va dugc rira bang EtOAc (5 x 20 mL).
Céc 16p hitu co duge két hop, duoc séy (magie sulfat), chét rén dugc loai bd qua viée
loc, va dung mdi cua phan loc dugce loai bo trong ap suit giam. EtOAc dugc bb sung
vao hdn hop va san pham dugc két tiia dé cho hop chit tiéu d& duéi dang chét rin mau
tring (224 mg).

(R)-2-((2-amino-8-ﬂoquinazolin-4-y1)amino)pentan-1-01 (10). bat vao lo 50 mL
2-amino-8-floquinazolin-4-ol (400 mg, 1,9 mmol), DMF khan (10 mL), DBU (0,83 mL,

5,6 mmol), va D-norvalinol (766 mg, 7,4 mmol). Bé sung vao dung dich ndy BOP (0,98
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g, 2,2 mmol). Lo dugc bit kin va phan tmg lic 15h & rt. Dung moi dugc loai bo trong ap
sudt giam. NaOH (1M, aq., 10 mL) dugc bd sung va duoc rira bang FtOAc (5 x 20 mL).
Céc 16p hitu co dugc két hop, duge sdy (magie sulfat), chét rin duoc loai bd qua viéc
loc, va dung méi cta phan loc duge loai bo trong ap sudt giam. EtOAc dugc bd sung
vao hdn hop, tap chit dugc hoa tan va san phim tiéu @& dugc két tha dudi dang chit rén

mau tréng (161 mg).

(R)-2-((2-amino-8-metylquinazolin-4-yl)amino)hexyl isobutyrat (11). (R)-2-((2-
amino-8-metylquinazolin-4-yl)amino)hexan-1-ol (2,1 g, 7,65 mmol) dugc hoa tan trong
DCM (40 mL) va dugc lam mat xubng 0°C. DBU (2,3 mL, 15,3 mmol) dugc bd sung
va hdn hop dugc khudy 30min. Isobutyrylclorua (1,6 mL, 15,3 mmol) trong DCM (10
mL) duoc bd sung ting giot va hdn hop duge khudy & rt trong 18h. Hon hop dugc pha
lodng bang CH,Cl> va dugc ria bang nude. Lép hitu co duge sdy qua MgSOs, chét rin
duoc loai bo bang cach loc va dung méi clia phén loc dugce loai bd trong ap sudt giam.
Chét thé dugc tinh ché qua cdt silic oxit st dung CH>Cly/ CHsOH 100/0 dén 95/5 1am
gradient. Phan doan tdt nhit dugc 1am bay hoi va sau d6 dugc sdy trong chdn khéng aé

cho hop chét tidu dé.

2-amino-5-metoxyquinazolin-4-ol. D4t vao binh ddy tron 1L trang bi thanh khudy
tir axit 2-amino-6-metoxybenzoic (50 g, 299 mmol), EtOH (400 mL), xyanamit (18,9 g,
448.7 mmol), va conc. HCI (5 mL). Hon hop duge gia nhiét d8 hdi lvu véi khudy va
conc. HCI (1mL) dugc bd sung & khoang 1h trén quy trinh 6h. Phan Gng dugc lam mat
dén rt va hop chit tiéu dé dugc két tha, va dugc phan 18p dudi dang chét rdn mau tring.
'H NMR (400 MHz, DMSO-ds) d ppm 3,82 (s, 3 H), 5,40 (br. s, 1 H), 6,77 (m, 1 H),
6,84 (m, 1 H), 7,23 (br. s., 2 H), 7,55 (m, 1 H). Rt: 0,89min, m/z = 192 [M+H], phuong
phép G.

(R)-2-((2-amino-5-metoxy'quinazolin-4-y1)amino)hexan-1-01 (12). Hop chét tiéu
dé duge tong hop theo quy trinh chung A, st dung 2-amino-5-metoxyquinazolin-4-ol
1am chét di vong bét dau.

2-amino-7-floquinazolin-4-ol. D3t vao binh day tron 250mL trang bi thanh khudy

tir axit 2-amino-4-flobenzoic (10g, 64,46 mmol), EtOH (200 mL), xyanamit (4,06 g,

96,7 mmol), va conc. HC1 (3 mL). Hon hop duoc khudy hdi Iuu trong 6h. Tai khoang
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1h, conc. HCI (0,5 mL) duge bd sung. Hon hop phan tmg duge lam mat dén rt va chat
rin dugc phan 1ap qua viée loc va dugce rira bang EtOH va dugc sdy trong chan khong
dé cho hop chét tiéu d& duéi dang chét rin mau tréng nhat (2,8 g). Rt: 0,49min, m/z =
180 [M+H], phuong phap B. 'H NMR (400 MHz, DMSO-ds) d ppm 7,01 - 7,16 (m, 2
H), 7,56 (br. s., 2 H), 7,99 (m, 1 H), 10,38 - 13,48 (m, 1 H).

(R)-2-((2-amino-7-floquinazolin-4-yl)amino)hexan-1-ol (13). Hop chit tiéu dé
duoc téng hop theo quy trinh chung A, st dung 2-amino-7-floquinazolin-4-ol 1am chét

di vong bét dau.

2-amino-7-metylquinazolin-4-ol. Dt vao binh ddy tron 250mL trang bi thanh
khudy tir axit 2-amino-4-metylbenzoic (10 g, 64,17 mmol), EtOH (200 mL), Xyanamit
(4,05 g, 96,3 mmol), va conc. HCI (3 mL). Hdn hop duoc khudy hdi luu trong 6h. Tai
khoéang 1h, conc. HCI (0,5 mL) duoc bd sung. Hon hop phén ng dugce lam mat dén rt
va chét rdn dugc phan 1ap @8 cho hop chét tiéu d& dudi dang chét rin mau tring nhat,
Rt: 0,50min, m/z = 176 [M+H], phuong phap B. '"H NMR (400 MHz, DMSO-ds) d ppm
2,43 (s, 3 H), 7,22 (d, J=1,0 Hz, 1 H), 7,24 (s, 1 H), 7,89 (d, J=8,0 Hz, 1 H), 8,29 (br. 5.,
2 H), 12,65 (br. s, 1 H)

(R)-2-((2-amino-7-metylquinazolin-4-yl)amino)hexan-1-ol (14). Hop chét tiéu
d& duoc didu ché theo quy trinh chung A, st dung 2-amino-7-metylquinazolin-4-ol lam

chat di vong bét dau.

2-amino-6-floquinazolin-4-ol. Metyl 2-amino-5-flobenzoat (25 g, 147,8 mmol)
duoc hoa tan trong EtOH (150 mL) trong bng ap suat 250 mL, sau d6 xyanamit (9,32 g,
221,7 mmol) va conc. HC1 (27 mL) dugc bd sung va hdn hgp phan ng duoc khudy qua
dém & 80°C. Phan tng dugc lam mat dén rt, va hop chat tiu d& duoc phan lap dudi dang

két tha mau trang.

2-amino-5-cloquinazolin-4-ol. Hop chit tidu d& dugc didu ché theo quy trinh
twong tu voi quy trinh duge mo ta cho 2-amino-6,7-difloquinazolin-4-ol. Rt: 3,19min.,

m/z = 196 [M+H], phuong phap J2.
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(R)-2-((2-amino-5-cloquinazolin-4-yl)amino)hexan-1-ol (15). Hop chét tidu dé
duoc didu ché theo quy trinh chung A, sit dung 2-amino-5-cloquinazolin-4-ol lam chét

di vong bt dau.

2-amino-5-metylquinazolin-4-ol. Hop cht tiéu d& duogc didu ché theo quy trinh
twong tw voi quy trinh duge md ta cho 2-amino-5-cloquinazolin-4-ol. Rt: 0,17, m/z =

[M+H] 176,1, Phuong phép: K.

(R)-2-((2-amino-5-metylquinazolin-4-yl)amino)hexan-1-ol (16). Hop chét tiéu
@& duoc didu ché theo quy trinh chung A, st dung 2-amino-5-metylquinazolin-4-ol 1am

chit di vong bét dau.

este metyl axit 2-amino-3-metoxybenzoic. Hon hgp cua axit 2-amino-3-
metoxybenzoic (6,22 g, 37,21 mmol) va xesi cacbonat (18,18 g, 55,81 mmol) trong
DMF (100 mL) dugc khudy & rt trong 40 min. CHsI (2,31 mL, 37,21 mmol) trong DMF
(15 mL) duge bd sung va hdn hop dugce khudy & rt qua dém. Hon hop duge pha lodng
bang nude va duge chiét bang dietyl ete. Pha chtra nudc duge chiét lai bang dietyl ete.
Dich chiét hiru co két hop dugc rira bang nudc mudi, duoc tach, duge sdy qua MgSOs,
chit rén duoc loai bé bang cach loc va phan loc dugc co dic d& cho hop chét tidu dé

(5,75 g, 31,73 mmol). LC-MS ES* m/z=182,1; Rt: 0,68 min, phuong phap K.

2-amino-8-metoxyquinazolin-4-ol. Hon hop cta este metyl axit 2-amino-3-
metoxybenzoic (5,70 g, 41,46 mmol), xyanamit (1,984 g, 47,19 mmol), HCI 37% (1
mL) trong EtOH duoc gia nhié€t dé hoi luu trong 6 h. Tai khoang 1h, HCI 37% (0,1 mL)
dugc bd sung. Hon hop phén Gmg duoc lam mat dén rt va chét rin duoc loc va duge rira
bang EtOH dé cho 2-amino-8-metoxy-quinazolin-4-ol (2,70 g, 11,86 mmol). LC-MS
ES+ m/z = 192,1; Rt: 0,15 min, phuong phap K.

(R)-2-((2-amino-8-metoxyquinazolin-4-yl)amino)hexan-1 -ol (17). Hop chét tiéu
d& duoc didu ché theo quy trinh chung A, sir dung 2-amino-8-metoxyquinazolin-4-ol
lam chét di vong bat dau.

metyl 2-amino-4-hydroxyquinazolin-7-carboxylat. Hop chit tiéu dé dugc didu
ché theo quy trinh twong tu v6i quy trinh duge mo ta cho 2-amino-5-cloquinazolin-4-ol.
Rt: 1,02min, m/z = 220 [M+H], phuong phap H.
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Metyl  (R)-2-amino-4-((1 -hydroxyhexan-2-yl)amino)quinazolin-7-carboxylat
(18). Hop chit tiéu dé duoc didu ché theo quy trinh chung A, st dung metyl 2-amino-4-

hydroxyquinazolin-7-carboxylat 1am chit di vong bt dau.

2-amino-7,8-difloquinazolin-4(3H)-on. Dimetylsulfon (13,9 g, 147 mmol) tiép
theo 14 sulfolan (1,15 mL, 12,0 mmol), axit 2-amino-3,4-diflobenzoic (5 g, 28,9 mmol)
va cloformamidin hydroclorua (6,64 g, 57,8 mmol) dugc bd sung lién tuc trong 6ng bit
kin va hdn hop duge khudy & 165°C trong 2h. Chét rin thu duoc duoc bd sung vao nude
va duge nghién bang séng am. Do pH duogc didu chinh dén 7-8 bing cach bd sung NH;
(aq.). Két tia duge thu gom bing céach loc @8 cho hop chét tidu dé (5,54 g) dudi dang
chét rin mau ndu vang nhat. Rt: 1,72min., m/z = 198 [M+H], phuong phap J.

(R)-2-((2-amino-7,8-difloquinazolin-4-yl)amino)hexan-1-ol (19). Hop chét tiéu
d& dugc didu ché theo quy trinh chung A, sir dung metyl 2-amino-7,8-difloquinazolin-

4(3H)-on 1am chét di vong bét dAu.

(R)-2-((2-amino-5-floquinazolin-4-yl) amino)-4-(metylthio)butan-1-ol (20).
Dung dich 2-amino-5-floquinazolin-4-ol (1 g, 3,964 mmol), DBU (1,183 mL, 7,93
mmol) trong DMF khan (20 mL) dugc khudy & rt trong mdi truong nito. BOP (1,93 g,
4,36 mmol) dugc bb sung ting phén va khudy lién tuc trong 15 min. D-norleucinol (929
mg, 7,93 mmol) dugc bd sung va khudy lién tuc trong 18h & rt. Dung dich dugc tinh ché
bing HPLC diéu ché (Pha tinh: RP XBridge Prep C18 ODB- 5 pm, 30 x 250 mm, Pha
ddng: 0,25% NH4HCOs aq., CH3CN, CH3;OH). (Rt: 0,66 min, m/z =297 [M+H], Phuong
phép: B)

(2R,3S)-2-((2-amino-5-floquinazolin-4-yl)amino)-3 -metylpentan-1-ol (21).
Dung dich 2-amino-5-floquinazolin-4-ol (200 mg, 1,12 mmol), DBU (0,333 mL, 2,23
rﬁmol) trong DMF khan (10 mL) dugc khudy & rt trong mdi trudng nito. BOP (543 mg,
1,23 mmol) dugc bd sung ting phan va khudy lién tuc trong 15 min. L-isoleucinol (162
mg, 1,34 mmol) dugc bd sung va khudy lién tuc trong 18h & rt. Dung dich dugc tinh ché
bing HPLC didu ché (Pha tinh: RP XBridge Prep C18 ODB- 5 um, 30 x 250 mm, Pha
dong: 0,25% NH4HCOs aq., CH3CN). Phan doan mong mudn duge thu gom va duge
lam bay hoi dén kho d cho hop chét tiéu @& duéi dang dau. (Rt: 0,79min, m/z = 279

[M+H], Phuong phép: B).
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2-amino-4-hydroxy-N-metylquinazolin-5-carboxamit. Noi hip thép khong gi
75mL duge phun nito va duge nap 2-amino-5-bromoquinazolin-4-ol (0,5g, 2,08mmol),
Pd(OAc)2 (4mg, 0,02mmol), 1,3-bis(diphenylphosphino)propan (17mg, 0,042mmol),
KOAc (408mg, 4,17mmol), metylamin (2M in THF, 10mL), THF (25 mL), va
diisopropyletylamin (2mL). Noi hap duge bit kin va dugce tao &p dén 50 bar CO va duoc
gia nhiét dén 100°C trong 16h. Dung mdi dwgc loai bé va cén dugc hoa tan trong hdn
hop CH3OH /NH3 (7N), sau d6 dugc tinh ché bang prep HPLC (Pha tinh: RP SunFire
Prep C18 OBD-10um, 30 x 150mm, Pha dong: 0,25% NH4HCO3 aq., CH;0H). Rt:
0,78min, m/z =219 [M+H], phuong phap A.

(R)-2-amin0-4-((1-hydroxyhexan-2-y1)amino)-N—metquuinazolin—5-carb0xamit
(22). Hop chét tiéu dé duoc diéu ché theo quy trinh chung A, st dung metyl 2-amino-4-

hydroxy-N-metylquinazolin-5-carboxamit 1am chit di vong bit du.

2-amino-5,7-difloquinazolin-4-ol. Hop chit tiéu d& dugc diéu ché theo quy trinh
twong ty v6i quy trinh duge md ta cho 2-amino-5-cloquinazolin-4-ol. Rt: 1,01, m/z =
198 ‘[M+H], Phuong phép: B.

(R)-2-((2-amino-5,7-difloquinazolin-4-yl)amino)hexan-1-ol (23). Dung dich 2-
amino-5,7-difloquinazolin-4-ol (200 mg, 1,01 mmol), DBU (0,303 mL, 2,03 mmol)
trong DMF khan (10 mL) dugc khudy & rt trong mdi trudng nito. BOP (494 mg, 1,12
mmol) duge bd sung ting phin va khudy lién tuc trong 15min. D-norleucinol (162 mg,
1,38 mmol) duge bd sung va khudy lién tuc trong 18h. Hon hop dugc rét vao 1mL nude
trong khi khudy lién tuc trong 1h. Dung moi dugc lam bay hoi va cén duoc 14y trong 30
mL CH;OH, dugc khudy va duge trung hoa bang conc. HCIL. Dung dich dugc tinh ché
bang HPLC didu ché (Pha tinh: RP XBridge Prep C18 ODB- 5 pm, 30 x 250 mm, pha
dong: 0,25% NH4HCO3 aq., CH30OH).

2-amino-7-(triflometyl)quinazolin-4-ol. Hop chit tidu d duoc didu ché theo quy
trinh twong tw v6i quy trinh duge md ta cho 2-amino-5-cloquinazolin-4-ol. Rt: 1,29, m/z

=230 [M+H], Phuong phép: A.
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(R)-2-((2-amino-7-(triflometyl)quinazolin-4-yl)amino)hexan-1 -0l (24). Hop chét
tibu d& dugc didu ché theo quy trinh chung A, st dyng 2-amino-7-

(triflometyl)quinazolin-4-ol lam chit di vong bt dau.

(R)-2-amino-4-((1 -hydroxyhexan-Z-yl) amino)-N,N-dimetylquinazolin-7-
carboxamit (32). Trong bng bit kin, hdn hgp cua metyl (R)-2-amino-4-((1-
hydroxyhexan-2-yl)amino)quinazolin-7-carboxylat (1,50 g, 4,71 mmol), dimetylamin
(2M trong THF, 7 mL) va triazabixyclo[4,4,0]dec-5-en (TBD) (268 mg, 1,89 mmol)
trong THF (81 mL) duoc khudy & 50°C trong 24 h. Dung mdi dugc loai bo trong ap suét
giam. Chét tho duoc tinh ché bing sic ky pha ngugc (thong thuong C18 25 um, 120 g
YMC ODS-25), Gradient pha dong: tir 70% aq. NHsHCO3 (0,2%), 30% CH3CN dén
50% aq. NH{HCOs (0,2%), 50% MeCN) dé cho hop chét tiéu dé dudi dang chét rén
mau vang nhat (940 mg).

2-amino-5-flo-8-metylquinazolin-4-ol. Hop chét tieu d& duoc didu ché theo quy
trinh twong tw véi quy trinh duge mo ta cho 2-amino-5-cloquinazolin-4-ol. Rt: 1,09, m/z

=194 [M+H], Phuong phap: A.

(R)-2-((2-amino-5-ﬂo-8-mety1quinazolin-4-y1)amino)hexan- 1-0l (26). Hop chét
tidu dé duoc didu ché theo quy trinh chung A, st dung 2-amino-5-flo-8-metylquinazolin-

4-o0l 1am chét di vong bét dau.

2-((2—amino-5-ﬂoquinazolin-4-yl)amino)-2-metylhexan-1-01. Hop chit tiéu dé
duoc didu ché theo quy trinh chung A. 'H NMR (400 MHz, DMSO-ds) & ppm 0,85 (t,
j=6,9 Hz, 3 H) 1,05 - 1,33 (m, 4 H) 1,41 (s, 3 H) 1,81 - 2,02 (m, 2 H) 3,47 (d, J=10,6
Hz, 1 H) 3,66 (d, 7=10,6 Hz, 1 H) 5.10 (br s, 1 H) 6,23 (s, 2 H) 6,64 - 6,83 (m, 2 H) 7,00
(dd, J=8,5, 1,0 Hz, 1 H) 7,36 - 7,51 (m, 1 H). Rt: 0,92 min., m/z = 293 [M+H], Phuong
phép: B

2-((2—amino—5-ﬂoquinazolin—4-yl)amino)—2,4-dimetylpentan—1-01. Hop chit tidu
d8 duoc didu ché theo quy trinh chung A. 'H NMR (400 MHz, DMSO-ds) 3 ppm 0,88
(dd, 1=6,6, 4,0 Hz, 6 H) 1,44 (s, 3 H) 1,69 - 1,86 (m, 3 H) 1,87 - 1,92 (m, 2 H) 3,49 (d,
J=10,6 Hz, 1 H) 3,73 (d, J=10,6 Hz, 1 H) 6,25 (s, 2 H) 6,67 (d, J=18,7 Hz, 1 H) 6,71 -
6,86 (m, 2 H) 7,01 (dd, J=8,5, 1,0 Hz, 1 H) 7,33 - 7,52 (m, 1 H).

37



45092 38/74

2-((2-amino-5-floquinazolin-4-yl)amino)hexane-1,3-diol. Hop chét tiéu d& duoc

didu ché theo quy trinh chung A. Rt: 1,29 min., m/z = 295 [M+H], Phuong phap: H

2-((2-amino-5-floquinazolin-4-yl)amino)-3-metylhexan-1-ol. Hop chét tiéu dé
dugc diéu ché theo quy trinh chung A. 'H NMR (400 MHz, DMSO-ds) 4 ppm 0,82 -
0,89 (m, 3 H) 0,89 - 0,98 (m, 3 H) 1,06 - 1,50 (m, 4 H) 1,73 - 2,03 (m, 1 H) 3,44 - 3,75
(m, 2 H) 4,17 - 4,43 (m, 1 H) 4,74 - 4,95 (m, 1 H) 6,23 (s, 2 H) 6,54 - 6,74 (m, 1 H) 6,75
- 6,85 (m, 1 H) 7,03 (dd, J=8,4, 0,9 Hz, 1 H) 7,32 - 7,59 (m, 1 H). Rt: 0,87 min., m/z =
293 [M+H], Phuong phéap: B

5-flo-N*-(1-metoxyhexan-2-yl)quinazolin-2,4-diamin. Hop chét tiéu d& duoc
didu ché theo quy trinh chung A. "H NMR (400 MHz, DMSO-ds) 3 ppm 0,83 - 0,95 (m,
3 H) 1,23 - 1,39 (m, 4 H) 1,54 - 1,69 (m, 2 H) 3,29 (s, 3 H) 3,36 - 3,56 (m, 2 H) 4,47 -
4,57 (m, 1 H) 6,26 (s, 2 H) 6,65 (dd, J=15.4, 8,4 Hz, 1 H) 6,73 - 6,81 (m, 1 H) 7,02 (dd,
J=8,5, 1,0 Hz,ll H) 7,44 (td, J=8,2, 6,7 Hz, 1 H). Rt: 1,02 min., m/z = 293 [M+H],
Phuong phép: B.

2-((2-amino-5-floquinazolin-4-yl)amino)hex-5-en-1-ol. Hop chét tiéu d& dugc
didu ché theo quy trinh chung A. 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,60 - 1,83 (m,
2 H) 2,02 - 2,20 (m, 2 H) 3,51 - 3,61 (m, 2 H) 4,26 - 4,44 (m, 1 H) 4,92 - 4,97 (m, 1 H)
4,99 - 5,06 (m, 1 H) 5,77 - 6,00 (m, 1 H) 6,28 (s, 2 H) 6,68 - 6,87 (m, 2 H) 7,03 (dd,
J=8.4,0,9 Hz, 1 H) 7,35 - 7,54 (m, 1 H). Rt: 1,49 min., m/z=277 [M-+H], Phuong phép:
A.

Bang 2. Hop chét ¢6 cong thirc (D).
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Diém | Quay
nong quang
chay
LC-MS ©C),
Céu tric 'HNMR phuon
g phap
MZ | bhwon | Rt
M+ 1;:10'n in)
g g phép | (min
'H NMR (300 +0,3°
MHz, CD30D) (589
6 7,39 (m, 1H), nm, ¢
7,17 (d, J = 83 0,23
Hz, 1H), 7,01 (d, w/v,
OH J =14 Hz, 1H), CH;0
L/v 4,47 (m, 1H), H,
HN' R 3,;2 Em, ?Iég, 23°C)
5 m) b
\/'\t 174 (m, 2H), 301 |D 2,28 |89, A
N NH, 1,52-1-34  (m,
4H), 1,21 (m,
2H), 1,07 (m,
1H), 0,94 (m,

4H). Proton co
th8 trao  ddi
khong quan sat
dugc.
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Piém | Quay
néng quang
LC-MS chay
(°O),
CAu tric 1H NMR phuon
g phap
Tﬁ Phuon | Rt
I g phéap | (min)
'H NMR (360 +11,5
MHz, DMSO- ° (589
ds) 6 ppm 0,80 - nm, ¢
0,94 (m, 3 H), 0,8
1,23 -1,43 (m, 4 w/v,
H), 1,51 - 1,71 CH;0
(m, 2 H), 3,48 - H,
3,61 (m, 2 H), 23°C)
OH 434 (brd, J=3,7 {279 |B 0,80 |175,B
Hz, 1 H), 491
J/\/\/ (brt,J=4,9 Hz, 1
F HN R H), 6,29 (br s, 2
SN H), 6,62 - 6,85
(m, 2 H), 7,02 (d,
N/)\NH J=83 Hz, 1 H),
2 744 (td, J=8,1,
6,8 Hz, 1 H)
'H NMR (400 +17,6
MHz, DMSO- 9°
ds) 6 7,58-7,65 (589
(m, 1H), 7,52 nm, ¢
(m, 2H), 6,51- 0,26
6,59 (m, 2H), w/v
6,31 (br s, 1H), %,
435 (br s, 1H), 329 |F 2,74 149,C DMF,
OH 3,47-3,59  (m, 20°C)
L/v 2H), 3,16 (s,
CF3HN'(R) 1H), 1,51-1,69
NN (m, 2H), 1,33
/)\ (m, 4H), 0,84-
N NHZ 0,90 (m, 3H)
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Piém | Quay
nong quang
chay
LC-MS ©C)
CAu trtic 'H NMR phuofn
g phap
m/z
M+ Phl;({n ?t'
H g phéap | (min)
'H NMR (400 +29,6
MHz, DMSO- 6°
de) & 824 (m, (589
1H), 7,49-7,65 nm, ¢
(m, 2H), 7,32 (d, 0,29
J=8,08 Hz, 1H), w/v
6,32 (br s, 2H), %,
469 (m, 1H) 286 | F 2,29 |222,C DME,
OH 4,34 (m, 1H), 20°C)
L/v 3,39-357  (m,
HNR) 2H), 1,44-1,87
N (m, ZH), 1,29
(m, 4H), 0,85 (br
NC N/)\NHz s, 3H)
+10,4
° (589
OH am, ¢
L/\/ 0925
HN'(R) Khéng 6 sén 329 |F 2,03 |206,C | W
\N %,
/)\ DMF,
<O, N” NH, 20°C)
\
N-
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Cau trac

'H NMR

LC-MS

Piém
nong
chay
(°0),
phuon
g phap

Quay
quang

m/z
Mt Phuon

g | ephdp

Rt
(min)

HO ®

H NMR (400
MHz, DMSO-
ds) d ppm 0,89
(t, =7,3 Hz, 3
H), 1,23 - 1,43
(m, 2 H), 1,49 -
1,72 (m, 2 H),
237 (s, 3 H),
3,41 - 3,56 (m, 2
H), 4,31 - 4,43
(m, 1 H), 4,63 -
470 (m, 1 H),
5,88 (s, 2 H),
6,89 (dd, J=8,0,
72 Hz, 1 H),
7,16 (d, J=8.,4
Hz, 1 H), 7,33
(d, J=7,0 Hz, 1
H), 7,88 (d,
J=7,9 Hz, 1 H)

261 |B

0,64
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Cau trac

'H NMR

LC-MS

Piém
nong
chay
°O),
phuon
g phap

Quay
quang

m/z
Mt Phuon

g | ephdp

Rt
(min)

HO ®

"H NMR (400
MHz, DMSO-
ds) d ppm 0,81 -
0,90 (m, 3 H),
1,20 - 1,37 (m, 4
H), 1,49 - 1,61
(m, 1 H), 1,64 -
1,76 (m, 1 H),
2,37 (s, 3 H),
3,41 - 3,55 (m, 2
H), 4,34 (td,
J=8,7, 5,3 Hz, 1
H), 4,66 (m, 1
H), 5,88 (s, 2 H),
6,90 m, 1 H),
7,17 (m, 1 H),
7,33 (d, J=7,0
Hz, 1 H), 7,88
(m, 1 H)

275 |G

1,33
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Cau trac

'H NMR

LC-MS

Diém
néng
chay
(°C),
phuon
g phap

Quay
quang

m/z
M+ Phuon

g | gphép

Rt
(min)

Cl

'H NMR (400
MHz, DMSO-
ds) d ppm 0,78 -
0,92 (m, 3 H),
1,20 - 1,40 (m, 4
H), 1,48 - 1,62
(m, 1 H), 1,63 -
1,76 (m, 1 H),
3,41 - 3,56 (m, 2
H), 4,35 (m, 1
H), 4,68 (m, 1
H), 6,25 (br. s., 2
H), 6,96 (m, 1
H), 7,42 (d,
J=8.4 Hz, 1 H),
7,62 (m, 1 H),
8,05 (m, 1 H)

295 | B

0,81

H NMR (400
MHz, DMSO-
ds) d ppm 0,80 -
0,91 (m, 3 H),
1,21 -1,38 (m, 4
H), 1,49 - 1,62
(m, 1 H), 1,65 -
1,77 (m, 1 H),
3,43 - 3,56 (m, 2
H), 4,35 (m, 1
H), 4,68 (m, 1
H), 6,20 (br. s., 2
H), 6,94 (m, 1
H), 7,30 (m, 1
H), 7,38 (m, 1
H), 7,89 (m, 1 H)

279 |B

0,74
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Cau truc

'H NMR

LC-MS

Piém
nong
chay
°C),
phuon
g phap

Quay
quang

m/z
Mt Phuon

g | &phap

Rt
(min)

10

TH NMR (400
MHz, DMSO-
ds) d ppm 0,82 -
0,93 (m, 3 H),
1,19 - 1,44 (m, 2
H), 1,49 - 1,59
(m, 1 H), 1,60 -
1,73 (m, 1 H),
3,42 - 3,63 (m, 2
H), 4,30 - 4,50
(m, 1 H), 4,68
(m, 1 H), 6,20
(br.s., 2 H), 6,94
(m, 1 H), 7,29
(m, 1 H), 7,37
(m, 1 H), 7,88
(m, 1 H)

265 |B

0,68
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Cau tric

'H NMR

LC-MS

Piém
nong
chay
0,
phuon
g phap

Quay
quang

m/z
Y Phuon

;| gphdp

Rt
(min)

11

'"H NMR (360
MHz, DMSO-
de) & ppm 0,81 -
0,89 (m, 3 H),
1,00 (m, 6 H),
1,22 -1,37 (m, 4
H), 1,61 (br d,
J=7,0 Hz, 2 H),
2,37 (s, 3 H),
2,40 - 2,47 (m, 1
H), 4,03 - 4,10
(m, 1 H), 4,21
(m, 1 H), 4,63
(m, 1 H), 5.97 (s,
2 H), 6,91 (m, 1
H), 7,36 (m, 2
H), 7,86 (m, 1 H)

345 |H

1,95

12

'H NMR (300
MHz, CD30D)
& 7,95-8,06 (m,
1H), 6,82-6,94
(m, 2H), 4,40-
4,54 (m, 1H),
3,66 (d, J=5,36
Hz, 2H), 3,31 (br
s, 3H), 1,57-1,82
(m, 2H), 1,21-
1,47 (m, 4H),
0,91 (br s, 3H).
Proton c6 thé
trao ddi khong
quan sat dugc.

291 |D

2,10

+18.8
° (589
nm, ¢
0,82
w/v,
CH30
H, 23
OC)
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Diém Quay
nong quang
chay
LC-MS ©C),
CAu tric H NMR phuon
g phép
Tﬁr Phucz’n Rt‘
H g phép | (min) )
'H NMR (300 +38,6
MHz, CD30D) 2°
d 7,94 (m, 1H), (589
6,76-6,85  (m, nm, ¢
2H), 4,34-4,43 0,78
~N (m, 1H), 3,57 (d, WiV,
/ J=5,36 Hz, 2H), CH;0
13 147-172 (m, 279 |D 1,97 |230,A H, 23
(R) 2H), 1,29 (br s, °C)
4H), 0,82 (br s,
3H). Proton c¢o
thé trao ddi
khong quan sat
duoc.
'H NMR (300 +46,9
MHz, CD30D) 3°
57,83 (d, J=8,25 (589
Hz, 1H), 7,09 (s, nm, ¢
1H), 6,97 (d, 0,5
J=7.70 Hz, 1H), wiv,
4,40-4,50  (m, CH;0
1H), 3,67 (d, H, 23
14 HO ® J=5,36 Hz, 2H), | 275 | D 2,08 [227,A |°C)
NH 2,40 (s, 3H),
1,58-1,82  (m,
I XN 2H), 1,39 (br s,
4H), 0,85-0,97
N)\NHZ (m, 3H) Proton
c6 thé trao dbi
khong quan sat
duoc.

47




45092

48/74
Piém | Quay
néng quang
oM chay
L = S (OC)’
Céu triic ‘HNMR phuon
g phap
m/z
Mt Phuqn Rt.
g g phép | (min)
'H NMR (300 +21,1
MHz, CD30D) ° (589
o 7,52 (m, 1H), nm, ¢
OH 7,27 (m, 2H), 0,4
L/\/ 4,48 (m, 1H), w/v,
3,74 (d, J = 3,9 CH;0
15 Gl HN'®) Hz, 2H), 1,75|295 | D 2,15 H, 23
N (m, 2H), 1,52- °C)
1,34 (m, 4H),
N//(\NHQ 0,94 (m, 3H).
Proton ¢ the
trao do1 khong
quan sat dugc.
"H NMR (300 +9.5°
MHz, CD30D) (589
07,62 (t,J=179 nm, ¢
Hz, 1H), 7,29- 0,72
7,20 (m, 2H), w/v,
4,57 (m, 1H), CH;0
3,77 (m, 2H), H, 23
16 OH 2,87 (s, 3H),| 275 | D 2,07 °C)
j\/\/ 1,76 (m, 1H),
HN"(R) 1,51-1,34 (m,
4H), 0,94 (m,
\)N\ 3H). Proton c6
N/ NH, the trao doi

khong quan séat

dugc.
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Cau truc

'H NMR

LC-MS

Diém
nong
chay
0,
phuon
g phap

Quay
quang

m/z
Mt Phuon

g | &phdp

Rt
(min)

17

HO ®

'H NMR (300
MHz, CD30D)
6 7.79 (dd, J =
7,1, 2,1 Hz, 1H),
7,39 (d, 2H),
4,65 (m, 2H),
4,06 (s, 3H),
3,72 (m, 2H),
1,73 (m, H), 1,40
(m, 4H), 0,92
(m, 3H). Proton
c6 thé trao ddi
khong quan sat
duogc.

291 | D

2,07

181, A

+22,6
° (589
nm, ¢
0,6
w/v,
CH30O
H, 23
OC)

18

'H NMR (400
MHz, DMSO-
ds) & 8.86 (br s,
1H), 8,46 (m,
1H), 8,00 (s,
1H), 7,86 (m,
1H), 4,87 (s,
1H), 445 (m,
1H), 3,92 (s,
3H), 3,54 (m,
2H), 3,14 (m,
2H), 1,62 (br s,
2H), 1,19-1,39
(m, 4H), 0,81-
0,91 (m, 3H)

319 |1

1,89
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Cau trac

'H NMR

LC-MS

Piém
nong
chay
(°C),
phuon
g phap

Quay
quang

m/z
M+ Phuon

p | &phdp

Rt
(min)

19

H NMR (400
MHz, DMSO-
ds) & 7,88-8,02
(m, 1H), 7,48
(m, 1H), 6,94-
7,08 (m, 1H),
6,41 (br s, 2H),
4,70 (m, 1H),
4,26-441  (m,
1H), 3,47 (m,
2H), 1,60 (m,
2H), 1,28 (m,
4H), 0,78-0,90
(m, 3H)

297 |E

2,28

231,C

+29.3
10
(589
nm, ¢
0,29
w/v
%,
DMF,
20°C)

20

F HN'®R)
~N

DY

N~ 'NH;

'H NMR (400
MHz, DMSO-
ds) & ppm 1,88 -
1,99 (m, 2 H)
2,05 (s,3H)2,53
- 2,58 (m, 2 H)
3,55-3,59 (m, 2
H) 4,41 (br s, 1
H) 6,25 (s, 2 H)
6,68 - 6,85 (m, 2
H) 7,02 (m, 1 H)
7,36 - 7,52 (m, 1
H)

297 |B

0,66
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Cau trac

'H NMR

LC-MS

Piém
nong
chay
0),
phuon
g phap

Quay
quang

m/z Phuon

g | ephdp

Rt
(min)

21

/QS)/\
F HN

OH

(R

'H NMR (400
MHz, DMSO-
ds) 6 ppm 0,88 (t,
J=7,5 Hz, 3 H)
0,94 (d, J=6,8
Hz, 3 H) 1,08 -
1,22 (m, 1 H)
1,48 - 1,59 (m, 1
H) 1,76 - 1,87
(m, 1 H) 3,53 -
3,67 (m, 2 H)
4,18-4,29 (m, 1
H) 4,72 - 4,93
(m, 1 H) 6,24 (s,
2 H) 6,66 - 6,75
(m, 1 H) 6,75 -
6,83 (m, 1 H)
7,03 (m, 1 H)
7,44 (m, 1 H).

279 | B

0,79
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Cau trac

'H NMR

LC-MS

Piém
nong
chay
(°C),
phuon
g phap

Quay
quang

m/z
jya Phuon

g | ephdp

Rt
(min)

22

OH

HN/(g/\/

'"H NMR (400
MHz, DMSO-
ds) & ppm 0,77 -
0,96 (m, 3 H)
1,21 - 1,36 (m, 4
H) 1,37 - 1,51
(m, 1 H) 1,66 (m,
1 H) 2,80 (m, 3
H) 3,34 - 3,42
(m, 2 H) 3,44 -
3,58 (m, 1 H)
4,10 -4,31 (m, 1
H) 4,70 (¢, J=5.1
Hz, 1 H) 6,03 (s,
2 H) 6,94 (m, 1
H) 7,27 (m, 1 H)
745 (m, 1 H)
770 (m, 1 H)
8,74 (m, 1 H).

318 |B

0,61
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Cau truc

'H NMR

LC-MS

DPiém
nong
chay
(°C)s
phuon
g phép

Quay
quang

m/z

Mt Phuon

g phap

Rt
(min)

23

F HN

(R)

=N

OH

NH,

'H NMR (400
MHz, DMSO-
ds) & ppm 0,78 -
0,94 (m, 3 H)
1,20 - 1,42 (m, 4
H) 1,49 - 1,72
(m, 2 H) 3,48 -
3,57 (m, 2 H)
426 - 4,43 (m, 1
H) 4,88 (br s, 1
H) 6,41 (s, 1 H)
6,62 - 6,71 (m, 1
H) 6,72 - 6,77
(m, 1 H) 6,79 -
6,88 (m, 1 H)

297

1,68

24

FiC

'H NMR (400
MHz, DMSO-
ds) & ppm 0,65 -
0,95 (m, 3 H)
1,18 - 1,43 (m, 4
H) 1,48 - 1,60
(m, 1 H) 1,62 -
1,87 (m, 1 H)
3,50 - 3,54 (m, 2
H) 4,28 - 4,48
(m, 1 H) 4,75 (br
s, 1 H) 6,63 (s, 2
H) 7,36 (m, 1 H)
7,49 (s, 1 H) 7,92
(m, 1 H) 8,38 (m,
1 H)

329

1,69
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Piém | Quay
nong quang
chay
LC-MS ©C),
Cau tric 'H NMR phuon
g phap
?\Z Phuon | Rt
I g phap | (min)
"H NMR (400 +23,2
MHz, DMSO- ° (589
ds) o 8,11 (m, nm, ¢
1H), 7,37 (d, 0,25
J=8,08 Hz, 1H), w/v
7,09 (m, 1H), %,
6,97 (m, 1H), DMF,
6,07 (s, 2H), 20°C)
4,68 (br s, 1H),
25 434 (m, 1H), 332 |F 1,94 |87,C
OH 3,47 (m, 2H),
L/\/ 2,99 (s, 3H),
HNR) 2,90 (br s, 3H),
SN 1,69 (br s, 1H),
L Y 1,55 (m, 1H),
d N" NH; 1,23-1,37  (m,
0 4H), 0,85 (br t,
J=5,81 Hz, 3H)
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DPiém | Quay
nong quang
LC-MS chay
(0,
Céhu trac 1H NMR phuon
g phap
;’\14/2 Phuon | Rt
+ , )
g g phép | (min)
'H NMR (400
MHz, DMSO-
ds) & ppm 0,75 -
0,97 (m, 3 H)
1,19 - 1,42 (m, 4
H) 1,48 - 1,75
(m, 2 H) 2,31 (s,
OH 3 H) 3,43 - 3,62
26 L/\/ (m, 2 H) 425 - 293 | A 1,78
4,86 (t, J=5,2
~N Hz, 1 H) 6,20 (br
P s, 2 H) 6,55 -
N™ NH; 6,82 (m, 2 H)
7,31 (t, J=7,2
Hz, 1 H)
OH
//Jé/\/
F HN
27 ~N
/)\
N NH->
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Cau trac

'H NMR

LC-MS

Piém
néng
chay
(°C),
phuon
g phap

Quay
quang

mz Phuon

g | ephip

Rt
(min)

28

R

29

30

31

(R)
F HN®)

~N
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Piém | Quay
néng quang
chay
LC-MS ©C)
Cu triic 'H NMR phuon
g phap
m/z
Mt Phl;:lqn ?t.
H g phéap | (min)
OH
F HNR ¢
32 ) :
A
P
N™  NHy
l
I
33 F HNT®
~N
N/)\NHQ
OH
L/\/
F HN ®)
34 N
A
N~ “NH,
Phuong phap phan tich.
Bang 3. Hop chit duoc dic trung boi LC-MS st dung mdt trong cac phuong
phép sau day:

57




45092

58/74
Dong
M (mL/ Th(‘yi
phuong Thiét bi Cot Pha dong Gradient min) fﬁzl;
phdp Col | (min)
T(C)
A:10mM | Tir100% A dén | 0,7
Nudc: Nuée | CH3COON 5% A trong
Acquity® | HSS T3 Hy 2,10min,
A UPLC® - | (1,8um, | trong 95% | dén 0% A trong 3,5
DAD va 2,1x H0 + 5% 0,90min, 55
SQD 100mm) | CH3;CN | dén 5% A trong
B: CH3CN 0,5min
Nude: Nude A: 10mM ‘ . 0,8
Acquity® BEH | CH;COON | Tu95% A dén
® C18 Hy trong 5% A trong 1,3
B UPLC® - 0 o 2
DAD va (1,7um, | 95% H2O + | min, git¥ 'trong 0,7 55
SQD 2,1x | 5% CH3CN, min.
50mm) | B: CH3CN
A:10mM | Tu 100% A dén
Nude: Nuée | CH3COON | 5% A trong 2,10
Acquity® | HSS T3 Ha min, 0,8
C UPLC®- | (1,8um, | trong 95% | dén 0% A trong | ------- 3,5
DAD va 2,1x H>O + 5% 0,90 min, 40
SQD 100mm) | CH3;CN | dén 5% A trong
B: CH3CN 0,5 min
Goi 2,6
Agilent YMC- A: 0.1% T 95% A to 5%
1100 - ODS- HCdOH A trong 4,8 min,
D DAD- AQCl18 trong F20 gilfr trong 1,0 min, 6,0
MSD (50x B: CHa CN’ dén 95% A trong 35
G1956A | 4,6 mm, ' 0,2 min.
3 um)
842% A/158% B
Nudc: NUGBE A: dén 10,5% A trong
Acquity® HCI8(17 CH:COONH; | 2,18 min, giit trong | (343
H-Class - 71 ’X TmM 95%/ | 1,96 min, lai dén 6,1
DAD va |{or & | CHION 5%, | 842% A/1s8% B | 40
SQD2™ mm) | . CH3;CN | trong 0,73 min, gitt
trong 0,49 min.
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Dong
Ma , (mL/ ) T ?d(;l
phuong Thiét bi Cot Pha dong Gradient min) cghay
phép Col (m{n)
T(C)
84,2% A trong
. . 0,49min, dén
E“‘J;’t‘y e A: 10,5% A trong
e T (17 | CHBCOONH: | 2,18min, gitt | 0343
F DADva m2 ’1 7mM 95%/ trong 1,94min, lai 6,2
Quattro Koo | CHICN.B: | dén84.2% A 40
Micto™ mm) CH3;CN 5% | trong 0,73min,
gitt trong
0,73min.
Nube: Nude: 64: ICOgl(l)\d Tir 100% A dén
. . H N 0
Acquity® | HSST3 | 11, ShAuong g |
Hatrong | 2,10min, dén 0%
G UPLCP® - (1,8 pm, 950 H,O + A, Z) 90min. | 7 3,5
DADva | 21x frong 0,59min, | 55
. 5% CHsCN | dén 5% A trong
SQD 100mm) .
B: CHsCN 0,5min
A:10mM | Tir 100% A dén
Nudc: Nuée : | CH;COON 5% A trong
Acquity® | HSS T3 Ha ~2,10min, 0,7
H UPLC® - | (1,8um, | trong 95% | dén 0% A trong | ------- 3,5
DAD va 2,1x H,0 + 5% = 0,90min, 55
SQD 100mm) CH;CN dén 5% A trong
B: CH3CN 0,5min
0 0
ASS% | s, | 045
Nude: Nuée | CH;COONH4 dén 8% 24/8 4%33
Acquity | HSS®- | 7mM/ 5% trone 1.55min
I UPLC®H- 13 CHCN, B: gilt tgrgon,g lmir; 3.8
Class - (1,8um, | CH3CN, C: lai dén 49% ’ ’
DADva | 2,1x50 HCOOH A% B frong 40
SQD 2 mm) 0,2%trong 0.2min, git trong
e 0,8min.
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Dong
M3 (mL/ Théri
phuong Thiét bi Cot Pha dong Gradient min) Cg}llzr;
phip Col | (min)
T(C)
Aos% | BHASND
oL . trong 0,25min,
e | T e | dén 8% A/s4%B
cquity HSS®- | TmM /5% ; 0,45
UPLC®H-| T3 | CEHCNB: | Uonelosmin,
! Class- | (18um, | CH:CN, C: | 00 419‘3“" - | 38
DADva | 2,1x50 | HCOOH | 50 "n" " 40
QDa mm) 0,2%trong O -Erong
' —_— 0,2min, gilt trong
0,8min.
A:25mM
CH;COON
Hsin 95% | Tir 100% A dén
H,0+5% | 1% A, 49% B va
Nudce: Nudc: CH:CN 50% C ’,trong 6,5
Alliance®- | Xterra | B:CHsCN | ™M ;ién 1% A
DAD-7Q | MS C18 | ¢ crzon | ‘A e Btrong | 1O
J2 VAELSD | (3,5um : 0,5 min, dén | --=---- 11
2000 | 46100 | D:(40% | 100%Dtrongl | 40
Alltech mm) CH,CNva | min git trong 1,0
40% min dén 100% A
CH;OH va | trong 0,5 min va
20% H,O | gitt trong 1,5min.
véi 0,25%
CH;COOH
Nude: Nuéde A 95% Tir 95% A dén
Acquity | BEH®C CHsCOONH 5% A trong 1min, | 0,5
I UPLC®H-| 18 ML 5% | git gitt 1,6min, [T 33
Class - (1,7um, CH:CN. B: lai dén 95% A |— ’
DAD va 2,1x50 CHs C,N ) gitr 0,2min, gitt 40
SQD 2 mm) gitt 0,5min.
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Phuong phap LCMS K. Phén tich dugc thyc hién trén cdt Phenomenex Kinetex
00B-4475-AN C18 (50 mm x 2,1 mm I.D.; 1,7 um) & 60°C, v6i tbc 6 dong 1,5 mL/min.
Rira giai gradient was perdugc tao ra from 90% (Nuéc + 0,1% HCOOH) / 10% CH3CN
to 10% (Nuéc + 0,1% HCOOH) / 90% CH3CN in 1,50 minutes; the resulting ché pham
was held for 0,40 min; then the final pha dong ché phém; from 10% (Nuédc + 0,1%
HCOOH)/ 90% CH3CN to 90% (Nudce + 0,1% HCOOH) / 10% CH3CN in 0,10 minutes.
The injection volume was 2 uL with Agilent autosampler injector or 5 uL with Gerstel
MPS injector. MS acquisition range and DAD detector were set to 100-800 m/z and
190-400 nm respectively.

Diém noéng chay. Piém néng chays were determined theo to cac phwong phap

sau day:

A. Mettler Toledo MP50
B. DSC: From 30 to 300 °C at 10°C/min 50ml N>
C. DSC: 25°C to 350°C/10°C min/40pl Al

Description of Biological Assays

Assessment of TLR7 and TLR& hoat tinh

The ability of hop chét to hoat héa human TLR7 and/or TLR8 was assessed in a
cellular reporter assay st dung HEK293 té bao transiently transfected with a TLR7 or
TLRS biéu hiénion vector and NFOB-luc reporter construct. In one instance, the TLR
biéu hiénion construct biéu hiénes the respective wild type sequence or a mutant
sequence chira a deletion in the thtr hai leuxin-rich repeat of the TLR. Such mutant TLR
proteins have truéc d6 been shown to be more susceptible to agonist kich hoat (US
7,498,409 in the name of Schering Corporation, the content of which is herein

incorporated by reference).

HEK293 té bao were grown in culture medium (DMEM supplemented with 10%
FCS and 2 mM Glutamin). For transfection of té bao in 10 cm dishes, té bao were
detached with Trypsin-EDTA, transfected with a mix of CMV-TLR7 or TLR8 plasmid

(750 ng), NFOB-luc plasmid (375 ng) and a transfection reagent and incubated 24h at
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37°C in a humidified 5% CO, méi truong. Transfected té bao were then detached with
Trypsin-EDTA, duogc rita in PBS and re-suspended in medium to a density of 1,67 x 10
té bao/mL. Thirty microliters of té bao were then dispensed into each well in 384-well
plates, where 10 uL of hop chit in 4% DMSO was already c6 mat. Sau day 6h incubation
at 37°C, 5% COa, the luciferase hoat tinh was determined by adding 15 pl of STEADY
LITE PLUS substrate (PERKIN ELMER) to each well and readout perdugc tao ra on a
VIEWLUX ULTRAHTS microplate imager (PERKIN ELMER). Dose dap (ng curves
were generated from measurements perdugc tao ra in quadruplicates. Lowest hi€u qua
concentrations (LEC) values, defined as the concentration that induces an effect which
is at least two-fold & trén the standard deviation of the assay, were determined for each

hop chét.

Hop chét toxicity has been determined in parallel st dung a similar dilution series
of hop chit with 30 uL per well of té bao transfected with the CMV-TLR7 construct
mdt minh (1,67 x 10° t& bao/mL), in 384-well plates. Cell viability has been measured
after 6h incubation at 37°C, 5% CO; by adding 15 pL of ATP lite (PERKIN ELMER)
per well and reading on a ViewLux ultraHTS microplate imager (PERKIN ELMER).
Data was reported as CCso

Bang 4. Biological hoat tinh of hgp chét c6 cong thirc (I)
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Entry | hTLR7-wt hTLR8-wt (LEC)
(LEC)

1 >100 0,35
2 27.7 0,07
3 >100 0,66
4 >100 0,14
5 >25 0,38
6 >25 5,75
7 >25 0,46
8 >25 2,72
9 >25 0,11
10 >25 3,27
11 >25 0,64
12 11,3 0,39
13 29.4 0,04
14 11,5 0,11
15 >100 0,07
16 >100 0,19
17 >50 3,74
18 >100 0,57
19 >100 0,41
20 >50 0,7
21 1,71 0,09
22 2,17 1,81
23 6,24 0,04
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24 3,36 0,35
25 >100 3,89
26 >100 0,57
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Yéu cau bao ho

1. Hop chét c6 cong thirc (1)

@
hozc mudi duge dung, solvat hodc dang da hinh ctia no, trong do

- Ry la Csgalkyl dugc thé bang hydroxyl,

- cacbon cua R; dugc lién két v&i amin & vi tri 4 cia quinazolin & c4u hinh (R),

- Ry 13 hydro, doteri, flo, clo, metyl, metoxy, xyclopropyl, triflometyl, hodc
carboxylic amit, trong d6 mdi metyl, metoxy va xyclopropyl tury y dugc thé bang
mot hodc nhiéu phén tr thé doc 1ap duge chon tir flo va nitril,

- Rj;lahydro hogc doteri,

- R4 1a hydro, doteri, flo, metyl, carboxylic este, carboxylic amit, nitril,
xyclopropyl, Cs7di vong, hodc nhom heteroaryl c6 5 canh, trong do mdi metyl,
xyclopropyl, Cs.7di vong va nhom heteroaryl c6 5 canh tuy y dugc thé bang mot
hodc nhidu phén tir thé doc 1ap dugc chon tir flo, hydroxyl, hodc metyl,

va

- Rs1a hydro, doteri, flo, clo, metyl, hodc metoxy,

v6i didu kién 12 it nhat mot trong Rz, R3, R4 va Rs khong la hydro.

2. Hop chét theo diém 1, trong d6 Ry c6 cong thire (ID):
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OH

"R
n=0, 1 hodc 2

cong thire  (II) cuthéhonlal

hodc ¢6 cong thue (I1I):

n=0, 1 hodc?2

cuthé honla 1

cong thire (III)

°

3. Hop chét theo didm 1 hoic 2, trong d6 Ry 1a flo, clo hodc metyl, va trong d6 metyl

tuy y duoc thé bang mot hodc nhiéu phﬁn ttr thé doc 1ap dugc chon tir flo va nitril.

4. Hop chét theo diém 1-3, trong d6 Ry 1a flo hodc clo hodc metyl, cu thé hon 1a flo hodc

clo, cu thé hon 1a flo.

5. Hop chét theo didm 1-4, trong d6 R4 14 flo hodc metyl, va trong d6 metyl tuy y dugc

thé bf?mg mot hodc nhiéu phﬁn tr thé doc 1ap dugc chon tir flo, hydroxyl, hoéc metyl.

6. Hop chit theo diém 1 hoic 2, duge chon tir trong s6 cac hop chét 1-10, 12-19, va 21-
26:
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Hop chét s6

OH
HN'(R)
=N
NH;

CFHN®)
SN

NC N NH,

67

67/74



45092

Hop chét sb

HO R
NH

SN

N NH,

Cl
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Hop chét sb

10

12
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Hop chit sd
F
~N
w
13 HN™ "N” "NH;
H@QOH
HO @
NH
14
B
Ao
ﬂv
Cl HN (R)
15 N
N/)\NHZ
U
HN (R)
16
~N
A
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Hop chét s6

17

HO ®

18

19

21

OH

S
F HNRY

SN
N~ “NH,
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Hop chat sd

22

23

24

25

26
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7. Hop chét theo diém 6, duoc chon tir trong sb cac hop chat 1,2,3,4,5,7,9,12, 13,
14, 15, 16, 18, 19, 21, 22, 23, 24 va 26.

8. Hop chét theo diém 6 hoic 7, dugc chon tir trong sb céac hop chét 2, 13, 14, 15, 16,
21 va23.

9. Hop chiét theo diém 8, 12 hop chit 2 c6 cong thie chu tric:

F HN®)

11. Hop chét theo diém 8, 12 hop chit 14 c6 cong thirc cAu trac:

HO ®

LA~

N~ TNHp.

12. Hop chét theo diém 8, 1a hop chit 15 c6 cong thic chu tric:
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OH

Lo

Cl HN'R
\)N\
=
"N~ "NH,

13. Hop chét theo diém 8, 12 hop chit 16 c6 cong thirc chu tric:

OH

HNTFE\/\/
P
N7 NH,
14. Hop chét theo diém 8, 12 hop chat 21 c6 cong thirc cAu tric:

OH

)

F HNR)

\i -

~

N~ “NH,

15. Hop chét theo diém 8, 1a hop chét 23 c6 cong thire cAu trac:

OH

Lo

F HN®
\/NK
~
F N~ NH,

16. Dugc pham, bao gbm hop chét theo diém bat ky trong s cac diém 1-15 hodc mubi
dugc dung, solvat hodc dang da hinh cta nd, cung voi mot hodc nhiéu ta duoc, chét pha

lodng hoac chit mang dugc dung.
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