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Linh vye k§ thuit dwoc dé cip

Sang ché dé cap dén chit dan xuit 1,2,4-triazin, quy trinh diéu ché chét din
xudt nay, dugc phém chtra chit din xuit nay dé diéu tri bénh nhiém virut.

Sang ché dé cdp dén chit din xuit 1,2,4-triazin ding dé diéu tri bénh nhiém
virut, cac rdi loan mién dich hoic viém bing cach didu bién, hodc tac dong chi van
d6i v6i thu thé gidng Toll (Toll-like receptor/TLR).

Tinh trang k§ thuit cia sang ché

Thuy thé giéng Toll 14 protein xuyén mang cht yéu duoc dic trung bdi midn
gidu loxin ngoai bao va phan nho vao bao twong chira viing bao toan. Hé mién dich
bam sinh c6 thé nhan biét cac kiéu phan tir lién quan dén tac nhan gdy bénh thong
qua TLR biéu hién trén bé mit té bao ctiia mdt sb loai t& bao miln dich. Su nhan
biét tac nhin gy bénh ngoai lai s&€ hoat héa qua trinh san xudt xytokin va qué trinh
diéu hoa ting ciia cac phan tir ddng kich thich trén thé thuc bao. Diéu niy din dén
viée diéu bién hoat dong cuia t& bao T.

Ngudi ta wéce tinh ring hiu hét cac loai déng vat ¢6 via ¢b tir mudi dén mudi
1dm loai thy thé gidng Toll. Mudi ba loai TLR (tir TLR1 dén TLR13) da dugc xac
dinh & ngudi va & chudt, va cac dang twong duong cta nhidu loai TLR trong sb nay
da dugc tim thdy & cac loai dong vat ¢6 v khac. Tuy nhién, céc dang tuong duong
ctia mdt s6 TLR nhét dinh & ngudi lai khong c6 & tAt ca cac lodi dong vat c6 vi
khac. Vi dy, gen ma hod protein tuong tu TLR10 & ngudi ¢6 & chudt, nhung dudng
nhu da bi phéd hong & mét thoi diém trong qua khir bdi retrovirut. Mét khac, cac con
chudt biéu hién TLR11, TLRI12, va TLR13, nhung khéng mét TLR nao trong sb
ndy c6 & ngudi. Céc loai dong vét c6 vii khac 6 thé biéu hién TLR khong tim thiy
& ngudi. Cac loai dong vat khac khong phai 13 dong vat ¢6 via ¢b thé ¢6 TLR khac
v6i &_dong vit 6 vii, nhu da dugc chimg minh qua TLR14, dugce tim thiy & ¢4 néc
Takifugu. Pidu nay c6 thé gy phirc tap cho quy trinh sir dung dong vat thi nghiém
nhwr quy trinh thir nghiém mién dich bm sinh & ngudi.

Pé biét vé TLR, c6 thé xem cdc bai bao sau. 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.

D3 biét cac hop chét ¢ hoat tinh trén thu thé giéng Toll, nhu dAn xuét purin
trong WO 2006/117670, dan xuit adenin dugc dé cép trong WO 98/01448 va WO
99/28321, va pyrimidin duge dé cap trong WO 2009/067081.
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Tuy nhién, cin c¢é cac chét diéu bién thy thé gibng Toll méi 6 tinh chon loc
wru tién, hiéu lyc cao hon, d6 6n dinh trao ddi chit cao hon, va tinh an toan dugce cai
thién so véi cic hop chit da biét trong tinh trang k¥ thuat.

Ban chit ky thuét cia sang ché
Muc dich ciia séng ché 13 dé& xudt hop chét ¢ cong thire (1)
R1/OI N°N
-
R2 M)
hodic mudi, chit hd bién, solvat hoic dang da hinh dugc dung ctia no, trong do:

Ry 1a Cy¢alkyl, arylalkyl, hodc heteroarylalkyl, mﬁi gbc ndy tuy y duge thé
bing mét hodc nhiéu phén tir thé doc 14p duwoe chon tir halogen, hydroxyl, amino,
Cy6 alkyl, di-(Cy.¢)alkylamino, Cy4 alkylamino, C,¢ alkoxy, Cs¢ xycloalkyl, axit
carboxylic, este cua axit carboxylic, carboxylic amit, di vong, aryl, aikenyl
alkynyl, arylalkyl, heteroaryl, heteroarylalkyl, hodc nitril.

R, 1a Cpgalkyl, tuy v dugc thé bing mot hodic nhiéu phan tir thé doc 1ap dugce
chon tir halogen, hydroxyl, amino, Cy3 alkyl, Cy.3 alkoxy, Cs¢ xycloalkyl, axit
carboxylic, este clia axit carboxylic, carboxylic amit, di-(Cj¢)alkylamino, Ci.
alkylamino, aryl, heteroaryl, heteroarylalkyl hodc nitril.

Theo phwong 4n thir nhét, sang ché dé cap dén hop chit c¢6 cong thire (1),
trong d6 R; 12 butyl hodc pentyl va trong d6 R, 1a nhu dugc xac dinh trén day.

Theo phuong 4n tiép theo, sdng ché dé cip dén hop chit c6 cong thie (1),
trong d6 R, 13 C,4 alkyl dugc thé bing hydroxyl, va trong d6 R; 1a nhém arylalkyl
duge thé hodc khong duge thé.

Theo phwong 4n tiép theo, sang ché d& cap dén hop chét ¢6 cong thue (1),
trong d6 Ry 1a arylalkyl va R, 1a Cy¢ alkyl dugce thé bﬁng hydroxyl, hodc mét trong
s6 cac chu hinh héa hoc lap thé bét ky sau:

OH H

Ngoai ra, sang ché con dé cap dén hop chit c6 cong thire (I), trong d6 Ry 1a
CH; va R; 14 nhu dugce xac dinh trén day.

Theo phuong 4n khéc, sang ché d& cap dén hop chét c6 cong thirc (1), trong
do R, 14 heteroarylalkyl, va R; 1a nhu dugce xéc dinh trén day.

Hop chét ¢6 cong thirc (I) va mudi, chit hd bién, solvat hodc dang da hinh
duge dung clia n6 ¢6 hoat tinh 1am dugc phim, cy thé 1am cac chit diéu bién hoat
tinh thu thé giéng Toll (dic biét 1a TLR7 va/hoic TLRS).

-3
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Theo khia canh tiép theo, sang ché dé cap dén dwoc phim chira hop chét c6
cdng thire (I) hoic mudi, solvat hosic dang da hinh ctia n6 dwoc dung ciing v&i méot
hodc nhidu t4 duoc, chit pha lodng hodc chit mang duoc dung. v

Ngoai ra, hop chit ¢6 cong thirc (I) hodc mubi, solvat hodc dang da hinh
dugc dung ctia né theo sang ché, hodc duoc phim chira hop chit ¢6 cong thie (1)
hodc mudi, solvat hodc dang da hinh dugc dung ciia n6 c6 thé dugc ding lam
thube. ’

Theo khia canh khac, sang ché d& cap dén hop chét ¢6 cong thire (I) hodc
mudi, solvat hodc dang da hinh dugc dung ctia né, hodc duge phém chira hop chét
c6 cong thirc (I) hodc mudi, solvat hodc dang da hinh duoc dung ctia né c6 thé
duoc str dung dé didu tri r6i loan, trong d6 qua trinh diéu bién TLR7 va /hoic TLRS
dugc bao g(‘?)m.

M6 ta chi tiét sang ché

Thuat ngit “alkyl” dugc ding dé chi hydrocacbon béo bio hoa mach thing
hodic mach nhanh cé sb nguyén tr cacbon da néu.

Thuét ngit “halogen” duge dung dé chi flo, clo, brom hoic iot.

Thudt ngtr “alkenyl” dugc ding dé chi alkyl nhu dugce x4c dinh trén ddy chira
it nhit hai nguyén tir cacbon va it nhit mot lién két d6i cacbon-cacbon. :

Thuat ngir “alkynyl” dugc ding dé chi alkyl nhu duge xac dinh trén day
chira it nhit hai nguyén tir cacbon va it nhit mot lién két ba cacbon-cacbon.

Thuat ngir “xycloalkyl” dugc ding d& chi hé vong cacbon cé sé nguyén tir
cacbon da néu.

Thuét ngir “aryl” duge dung dé chi cdu tric nhan thom tuy y chira mdt hodc
hai nguyén tir khéc loai duge chon tir N, O va S, cu thé tir N va O. Clu trac nhan
thom nay ¢6 thé ¢6 4, 5, 6 hodc 7 nguyén tr trén vong. Cu thé, ciu tric nhan thom
ndy c6 thé ¢6 5 hoic 6 nguyén tir trén vong. _

Thuét ngft “heteroaryl” duge ding dé chi cu trac nhén thom nhu duge xac
dinh d6i vé6i thuat ngir “aryl” chira it nhit 1 nguyén tir khéc loai duge chon tir N, O
va S, cu thé tir N va O.

Thuét ngit “dj vong c¢6 hai vong” dugc ding dé chi cdu tric nhan thom, nhu
dugc xac dinh di voi thuét ngit “aryl” bao gdm hai vong thom ngung tu. Mdi vong
nay tuy y chira céc nguyén tir khac loai dugc chon tir N, O va S, cu thé tir N va O.

Thuét ngir “arylalkyl” duge dung dé chi cdu tric nhdn thom nhw dugc xéac
dinh d6i vé6i thuét ngir “aryl” tuy v dugc thé bang nhém alkyl.

Thuét ngit “heteroarylalkyl” duge ding dé chi cdu tric nhan thom nhu dugc
xéc dinh d6i véi thudt ngir “heteroaryl” tuy y duoc thé bing nhom alkyl.
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Thuit nglt “alkoxy” dwgc ding dé chi nhém alkyl (mach chira cacbon va
hydro) lién két v6i oxy, vi du nhu nhom metoxy hodc nhém etoxy.

“Dj vong” dugc ding d& chi cac phén tir bio hod hodc bdo hoa mot phan va
bao gdm etyloxit, tetrahydrofuran, dioxan hodc cac ete vong khac. Di vong chtra
nito bao gbm, vi du azetidin, morpholin, piperidin, piperazin, pyrolidin, va cdc di
vong twong ty. Céc di vong khic bao gbm, vi du, thiomorpholin, dioxolinyl, va
sulfon vong. .

Céc nhom “heteroaryl” 1a cac nhom di vong thom. Cac nhom nay 13 vong
don, vong doi, hodic da vong chira mot hodc nhidu nguyén tir khac loai duge chon
tir N, O hodic S. Nhém heteroaryl ¢6 thé 13, vi du, imidazolyl, isoxazolyl, furyl,
oxazolyl, pyrolyl, pyridonyl, pyridyl, pyridazinyl, hodc pyrazinyl.

Céc mudi duge dung cha hop chét cé cong thire (I) bao gdm céc mubi cong
axit va bazo ctia chung. Cac mudi cOng axit thich hgp dugc tao ra tir cac axit tao ra
cac mudi khong doc. Cac mudi bazo thich hop duge tao ra tr cidc bazo tao ra cac
mudi khong doc.

Céc hop chit theo sang ché cling ¢6 thé tdn tai du6i dang khong solvat hoa
va solvat héa. Thuit ngii' “solvat” duge st dung trong ban mé ta nay dé chi phirc
~ hop phan tit bao gdm hop chit theo sang ché va mot hoic nhiéu phén tir dung méi
duge dung, vi dy, etanol.

Thuét ngir “dang da hinh” dugc ding dé chi kha ning cta hop chét theo sang
ché c6 thé c6 nhidu hon mét dang hoic nhiéu hon mét ciu tric tinh thé.

- Céc hop chét theo séng ché c6 thé duge cho ding du6i dang san phim tinh
thé hogic v dinh hinh. Ching c6 thé thu duge, vi du dudi dang hat rén, bdt, hodc
méng bang céc phuong phap nhu két taa, két tinh, sdy & nhiét do thip, siy phun,
hoic 1am khé bing cach bay hoi. Ching c6 thé duge cho ding dudi dang mot minh
hodc két hop v6i mot hodic nhidu hop chét theo sang ché khac hogc két hop vai mot
hodc nhiéu thude khac. N6i chung, ching s& duge cho dung dudi dang ché phém
Kkét hop véi mot hodc nhiéu ta duge duge dung. Thuit ngir “ta durqc” duge st dung
trong ban mo ta ndy dé chi thanh phin bét ky ma khong phai 12 hop chit theo sang
ché. Viéc lva chon cac ta dugc phu thude phén 16m vao cac yéu t6 nhu kidu dudng
ding cu thé, tic dong cta ta duoc dén do tan va do én dinh, va ban chét cia dugc
pham dang lidu. |

Céc hop chét theo sang ché hodic phan nhém bét ky cta ching ¢6 thé duoc
bao ché thanh céc dang duoc phAm khac nhau dé ding. Ché phdm thich hop c6 thé
1 tit ca cdc ché phim thudng duogc sit dung dé ding qua dudng toan than. D& bao
ché dugc phim theo sang ché, luong hitu hidu hop chit cu thé, tuy ¥ c& dang mudi,
duéi dang thanh phan hoat tinh dugc két hop trong hén hop tron k§ v6i chit mang
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duoc dung, chét mang nay co thé c6 nhidu dang tuy thudc vao dang bao ché mong
muén dé ding.

Mong muén 13, cac dugc phf“im nay & dang liéu don vi thich hop, vi du, dé

ding qua dudng miéng, truc trang, hodc dudi da. Vi du, dé bao ché ché phém dudi
dang diing qua dudng miéng, céc chit din thude thuong ding bt ky c6 thé duge sir
dung nhw, vi du, nuéc, glycol, diu, ruou va cac chat dan thude tuong ty trong
trudng hop duge phdm dang 16ng ding qua dudng miéng nhu hdn dich, sird, cdn
‘ngot, nhil twong, va dung dich; hoic cac chét mang rin nhu tinh bét, dudng,
kaolanh, chit pha loang, chit 1am tron, chit két dinh, cac chat gdy rd va cac chit
tuong ty trong trudng hop duge phdm dang bot, vién tron, vién nang, va vién nén.
Vi d& diing, nén vién nén va vién nang 1a céc duoc pham dang liéu don vi ¢6 loi
nhit dé qua duong miéng, trong trudng hop ndy cac chit mang rén duoe dung duge
sir dung. Ciing duge bao gdm 13 céc duge phdm dang rén c6 thé duge chuyén héa
khong 1au truée khi str dung thanh dang 16ng. Trong cc duge phim thich hop dé
ding qua da, chit mang tuy y chira chit ting cuong thim thdu va/hodc chit thAm
u6t thich hop, tuy y két hop véi cac cht don thich hop ¢6 dic tinh bit ky voi ty 16
nhd, cac «hit don nay khong gay tac dong c6 hai dang k& cho da. Céc chit dom néu |
trén ¢o thé tao thuan loi cho viée cung cip cho da va/hoic c6 thé duge st dung dé
bao ché cac ché phim mong mudn. Céc ché phdm nay c6 thé duoc ding theo céc
cach khac nhau, vi dy, dudi dang cao dan da, dudi dang chdm 1én da, dudi dang
thubc m&. Céc hgp chit theo sang ché ciing c6 thé duoc ding qua duong xong hit
hoidic bom vao bang céc phwong phap va cac ché phdm duge st dung trong linh vuc
k¥ thuat nay dé ding qua cach ndy. Do viy, néi chung cac hop chét theo séng ché
c6 thé duoc dua vao phdi dudi dang dung dich, hdn dich hoic bot khé.

Vi su d& ding va d6 dbng déu vé lidu lirgng, dic biét ¢6 1oi néu bao ché duogc
phdm néu trén dudi dang lidu don vi. Nhu duge sir dung trong ban mo ta nay, dang
liéu don vi duogc ding dé chi don vi riéng biét vé mit vét Iy thich hop du6i dang
lidu don vi, mdi don vi chira lwong dinh trrée thanh phén hoat tinh dugc tinh toan
dé tao ra tac dung didu tri mong mubn két hop véi chét mang dugc dung cin thiét.
Vidy vé dang liu don vi nhu vay 13 vién nén (bao gf”)m vién nén co6 khia hodc dugc
bao), vién nang, vién tron, goi thudc bét, vién nhén, thude dan, céc dung dich tiém
hodic hdn dich va cic dang trong tir, va cac phirc hop riéng biét ciia ching.

Céc nha chuyén moén trong diéu tri bénh truyén nhiém s& ¢6 thé xac dinh
dugc lugng hitu hidu tir cac két qua thir nghiém dudi day. N6i chung, dy dinh ring
Iwgng hiru hiéu hing ngay s& ndm trong khoang tir 0,01 mg/kg dén 50 mg/kg thé
trong, t&t hon 12 ndm trong khoang tir 0,1 mg/kg dén 10 mg/kg thé trong. C6 thé
thich hop néu dung lidu cAn thiét lam hai, ba, bén liéu nho hodc nhiéu hon céach
nhau trong khoang théi gian thich hop trong ngdy. Céc lidu nho néu trén co thé
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dugc bao ché dudi dang lidu don vi, vi dy, chia tir 1 dén 1000 mg, va cu thé chira
tir 5 dén 200 mg thanh phén hoat tinh trong mdi dang lidu don vi.

Liéu luong chinh x4c va tn sut dimg thy thudc vao hop chit ¢6 cong thirc
(1) cu thé dugc sir dung, tinh trang bénh ly cu thé dang dugc didu tri, mtc do
nghiém trong cla tinh trang bénh ly dang dugc didu tri, tudi tic, thé trong va tinh
trang thé chét néi chung ctia ngudi bénh cy thé cling nhu cac dugc phim khic ma
‘ngudi bénh ¢6 thd dung, 1a da biét déi véi nguoi c6 hidu biét trung binh trong linh
vue k¥ thudt nay. Ngoai ra, da thdy ring luong hitu hidu c¢6 thé duoc giam hoic
ting tuy thude vao mirc do dap tng cta ngudi bénh duoc didu tri va/hodc tuy thude
vao sy danh gia cua bac siké don cho dung céac hop chét theo sang ché nay. Do do,
khoang lugng hitu hiéu néu trén chi nhim muc dich huéng din ma khéng du dinh
dé giéi han pham vi cta sang ché hoac sir dung sang ché & murc do bét ky.

Vi du thire hién sang ché
Piéu ché hop chit ¢o cong thire (1)
Ph?m thir nghiém.
biéu che hop chat cé cong thic 2

H H
O .»h! S 40 O N\\ "O
3 - L

N Bry, H,0, "N” Br

60 °C, 15h
1 2

Dung dich chira hop chét c6 cong thuc 1 (20 g, 176,9mmol, 1 duong lugng)
trong HZO (320 mL) dugc bd sung Br, (24 mL, 466,8mmol, 2,6 duong luong) &
nhiét do trong phong. Han hop nay dugce khudy & nhiét do 60°C trong thoi gian 15
gid, tiép d6 12 bd sung NH,OH (50 mL) & nhiét dd trong phong. Sau d6, HCI (dung
dich nu6e 6N) dugce bd sung tir tir vao dén khi dd pH=5 va hén hop nay dugc chiét
bing etyl axetat (3 x 800 mL). Céc 16p hiru co két hgp duge rira bing nude va nudc
mudi, dugc 1am khd (MgSO,), cic chét rin duoc loai bo bing cach loc, va dung
mdi chira phéan dich loc dugc c6 dudi 4p suit giam dé thu duge hop chit ¢6 cong
thire 2 (16 g).

"H NMR (400 MHz, DMSO-ds) 8ppm 12,56 (m, 1 H), 12,31 (m, 1H)

Piéu ché hop chit c6 cong thirc 3



30655

H
© N © Cl N Ci
HN\N/ Br PCls, N-N-dietylanilin ] N\N/ -
POCI3, 120°C, 16 h
2 -3

Dung dich chita 2 (16 g, 83,3mmol) trong POCI; (80 mL) duge bd sung PCls
(36,1 g, 173, 4mmol) va N, N-dietylanilin (35 mL, 221,7mmol) & nhiét do trong
phong. Hon hop nay duoc khudy & nhiét do 120°C trong thoi gian 5 gio, sau do6
dung méi du duge loai bé dudi 4p sudt giam. Phin cin, hop chét ¢6 cong thic 3 (80
g), dwoc st dung mdt cach true tiép o bude tiép theo ma khong cin tinh ché thém.

Didu ché hop chét ¢6 cong thic 4

HO NH, HC|
N

4

Hop chit trung gian ¢ cong thic 4 dugce tdng hop theo phuwong phép didu
ché hop chét ¢6 cong thirc 9, bing cch sir dung butyraldehyt thay cho valeraldehyt. |

"H NMR (400 MHz, DMSO-dq): Sppm 8,07 (s, 3H), 4,85 (br, 1H), 3,57-3,45
(m, 2H), 3,14-3,12 (m, 1H), 1,70-1,64 (m, 2H), 1,56-1,49 (m, 2H), 1,38-1,30 (m,
2H), 0,90-0,80 (t, J=6,8Hz, 3H).

Diéu ché hop chit c6 cong thic 5

HO\/\(N
NH,
Ci\fN IC! 4 . ClY I
N-yP e EtsN, CHYC, N. =

N
Nhiét d6 phong, 15h

(S)

/

3 5
Dung dich c6 khudy chira 3 (80 g thd, 82,8mmol) trong CH,Cl, (300 mL)
duge bd sung hop chit co cong thire 4 (12,8 g, 82,8mmol) va EtN (34,7 mL,
250mmol) & nhiét d6 trong phong. Hon hop nay dugc khudy 15 gid & nhiét do
trong phong. Hon hop phan tmg nay dugc pha lodng bing nudc (400 mL) va duge
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chiét bang CH,Cl, (3 x 500 mL). Céc 16p hitu co két hop dugc rira bang nude va
nude mudi, sau d6 dugc 1am khd (MgSOy), cic chét rin duge loai bod bﬁng cach
loc, va dung mdi chira phén dich loc duoc loai bé dudi ap sudt giam. Phén cin dugce
tinh ché bing sic ky cot trén silicagel bing cach st dung gradien tir ete ddu mo dén
etyl axetat. Cac phan doan tt nhit duoc gdp lai va dung méi dwoc loai bd dudi ap
suit giam dé thu duge 5 (3g).
"H NMR (400 MHz, CDCLy): ppm 6,85 (d, 1 H), 4,35 (m, 1 H), 3,83 (m, 2

H), 2,0 (m, 1 H), 1,71 {m, 3 H), 1,38 (m, 2 H), 0,98 (t, 3H).

Didu ché hop chét ¢6 cong thirc 6

HO HO
) S
Cln N _NH | > HN_ N NH
L, e X
N 10§§”é,18h NoC
5 6

Hop chit c¢6 cong thire 5 (3 g, 11,32mmol, 1 dwong lugng) va NH,0H (20
mL) trong THF (20 mL) duge dit trong 6ng bit kin va duoc gia nhiét dén 100°C
trong thoi gian 18 gid. Sau khi dwgc 1am lanh dén nhiét do trong phong, hdn hop
phan tng nay dugc pha lofng bing nuée va duge chiét bing etyl axetat (3 x 50
mL). Céc 16p hitu co két hop dugc rira bang nude mudi, duoc lam khoé (MgSO,),
céc chét rin duoc loai bd bﬁng cach loc va dung méi chira phén dich loc dugce co
dudi 4p sudt giam. Phin cin duoc tinh ché bing sdc ky cot trén silicagel sir dung
gradien tr CH,Cl, dén CH,Cl/CH;OH. Cac phén doan tét nhit dugc gdp lai va
dung méi chira phin dich loc dugc loai bé duéi ap suét giam dé thu dwoc 6 (1,57g).

'H NMR (400 MHz, CDCl,;): 8ppm 5,65 (d, 1 H), 5,20 (brs, 2 H), 4,35 (m, 1
H), 3,65 (m, 2 H), 2,0 (m, 1 H), 1,60 (m, 3 H), 1,45 (m, 2 H), 0,93 (t, 3H).
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Piéu ché hop chit c6 cOng thirc 8

HO—\ o—
/ .
HO \ A\ o HOL@V(
LJ -
- U H,N_ _N livH
— -
N NH 2
| h \I
t-BuOK, Dioxan, N\N/ ~
o] MW 120°C, 1 h |
O
|
N~
6 8

Hén hop chita 6 (1,2 g, 4,9mmol), 7 (4,13 g, 24,4mmol) va +-BuOK (1,6 g,
14,7mmol) trong dioxan (48 mL) dugc khudy & nhiét dd 120°C trong 16 vi sdng
trong thoi gian 1 gid. Céc chét rén trong dung dich duogc loai bd bing cach loc va
phan dich lgc duge ¢b dudi ap sudt giam. Phin cin dwoc tinh ché bing sic ky long
tinh ning cao didu ché (cot C18, sit dung gradien tir nude (chira dung dich nude
NH; 0,05% 1am chét cai bién) dén axetonitril. C4c phan doan mong mubn dugc gop
lai va dung méi dugce loai bé dudi ap suét giam d& thu dwoc hop chét c6 cong thie
8 (100 mg).

'H NMR (400 MHz, metanol-dy): dppm 8,56 (d, 1 H), 7,73 (d, 1 H), 5,69 (s,
2 H), 4,54 (m, 1 H), 4,25 (s, 3 H), 4,06 (s, 3 H), 3,65 (m, 2 H), 1,75 (m, 4 H), 1,35
(m, 2 H), 0,94 (t, 3H).

Pidu ché chung hop chét ¢6 cong thirc 9

H
‘ Ph N Ph
Y '
OM/ >< /u\/\/\_/ o

THF, 16h, rt n-Buli, THF, -78°C
valeraldehyt 9a

NH,
>< S) (8 /\/k/\/
NIPh  ———— o NS P —> HO B
) LAR/THE ) 10% Pd/C,50psi,
Ph MeOH, 50°C, 24h
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Diéu ché hop chit trung gian 9a

R” 74
P en 6 9
ON\/ - >< /u\/\/\/
THF, 16h, rt >

valeraldehyt 9a
Dung dich chira valeraldehyt (43 g, 500mmol) trong THF (1 L) dugc bd sung

(tert-butoxycarbonylmetylen)triphenylphosphoran (200 g, 532mmol) va hén hop
phan tng nay duge khudy trong thoi gian 16 gid & nhiét do trong phong. Dung mbi
duoc loai bé dudi 4p sudt gidm va phin cin duge pha lodng trong ete ddu md va
duge loc. Dung méi chira phan dich loc dugc loai bd dudi ap sult gidm va phén cin
dugc tinh ché bang silica sic ky trén silic oxit st dung ete diu mo dén 3% etyl
axetat trong ete ddu moé gradien dé tao ra hop chét c6 cong thirc 9a (90 g) du6i dang
diu khong mau.

'H NMR (400 MHz, CDCl;): Sppm 6,81-6,77 (m, 1H), 5,68-5,64 (td,
J=1,2Hz, 15,6 Hz, 1H}, £,i11-2,09 (1n, 2H), 1,406 (s, 9H), 1,38-1,26{m, 4H), 0,85~
0,81(t, J=7,2Hz, 3H).

Piéu ché hop chit c6 cong thitc 9b

H
5 | Phﬁ%NvPh >< j\\ 5 /L
XOJ\/\/\/ . 0 )N (9" Ph
n-BuLi, THF, -78°C Ph
9a 9b

n-butyl lithi (290mL, 725mmol) duge bd sung vao dung dich c6 khudy chira
(S)-(-)-N-benzyl-1-phenyletylamin (165 g, 78 1 mmol) trong THF (800 mL) & nhiét
d6 -78°C. Hon hop phan tmg nay duge khudy trong thoi gian 30 phat, sau dé hop
chit c6 cong thirc 9a (90 g, 488,4mmol) trong THF (400 mL) dugc bd sung vao va
hén hop phan tng duge khudy trong thoi gian 2 gid & nhiét d -78°C. Hon hop nay
dugc dap tit phan ¢mg bang dung dich nude NH,C1 bio hoa va duge 1am m dén
nhiét o trong phong. San pham duge phan bd gitra etyl axetat va nuée. Pha hitu co

dugc rira bang nudc muoi, duge lam kho trén magie sulfat, cic chat ran dugc loai

-11-



30655

b6 bang céach loc, va dung mdi chira phé"m dich loc dugc loai bd du6i ap suét giam.
Phén ciin dwoc tinh ché bing sic ky cot rira giai bing 5% etyl axetat trong ete diu
mé dé thu duge diu khong mau, hop chét co cong thire 9b (132 g).

'H NMR (400 MHz, CDCly): Sppm 7,36-7,16 (m, 10H), 3,75-3,70 (m, 2H),
3,43-3,39 (d, J=15,2Hz, 1H), 3,33-3,15 (m, 1H), 1,86-1,80 (m, 2H), 1,47-1,37 (m,
2H), 1,32 (s, 9H), 1,26-1,17 (m, 7H), 0,83-0,79 (t, J=7,2Hz, 3H).

Pidu ché hop chit co cong thirc 9¢

xof}k&i S)

S
)N Ph | = o W UONTS PR
PH LiAIH,, THF, O°C, 2h P
Ph
9b 9¢

Hop chét ¢6 cdng thirc 9b (130 g, 328mmol) duge hoa tan trong THF (1,5 L)
va LiAlFs (20 g, S26mmol) duge bd sung & nhist ¢6 0°C 1am cac phéan nhié. Hon
hop thu duoc dugc khudy & nhiét d6 nay trong thosi gian 2 gid va sau dé dugc lam
4m 1én dén nhiét d6 trong phong. Hdn hop nay duoc dap tit phan tmg bang dung
dich NH,CI bdo hoa. San phdm dugc phan bd gifta etyl axetat va nu6e. Pha hitu co
dugce rira b%mg nuée mudi, duge 1lam khod va duge lam bay hoi. Céac 16p hitu co két
hop duge 1am khé trén natri sulfat, cac chét rin duoc loai bd bing cach loc va duge
¢b dé thu duoc hop chit thd c6 cong thirc 9¢ (100 g), hop chit nay duoc sit dung &
budc tiép theo ma khong cén tinh ché thém.

'H NMR (400 MHz, CDCl,): 8ppm 7,33-7,14 (m, 10H), 3,91-3,86 (m, 1H),
3,80-3,77 (d, J=13,6Hz, 1H), 3,63-3,60 (d, J=13,6Hz, 1H), 3,43-3,42 (m, 1 H),
3,15-3,10 (m, 1H), 2,70-2,63 (m, 2H), 1,65-1,28 (m, 10H), 0,89-0,81 (m, 3H).

Piéu ché hop chit c6 cong thirc 9
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s
HO™ NS >

-

10% Pd/C, 50psi
50°C, 24h

HO

Sc 9

Dung dich chita hop chét c6 cong thitc 9¢ (38 g, 116,75mmol) va 10% Pd/C
trong metanol (200 mL) dugc hydro hoa duéi ap sudt cia hydro bang 50 psi & nhiét
d0 50°C trong thoi gian 24 gid. Hon hop phan tng nay duogc loc va dung méi duge
lam bay hoi dé thu duoc hop chét ¢6 cong thirc 9.

'H NMR (400 MHz, DMSO-dy): Sppm 8,04 (s, 3H), 3,60-3,49 (m, 2H), 3,16-
3,15 (m, 1H), 1,71-1,67 (m, 2H), 1,60-1,55(m, 2H), 1,33-1,26 (m, 4H), 0,90-0,87 (t,
J=6,8Hz, 3H).

Diéu ché hop chit c6 cbng thic 10

HO\/\(%'\\/\

. z HO (S

NH» -

Cl N Ci N
N 9 Cin__N<_NH

X - Y
N7 el EtsN, CH,Cly, rt N\N/ cl

qua dém
3 10

Dung dich c¢6 khudy chira hgp chit c6 cong thirc 3 (21,6g thé, 22,1mmol)
trong CH,Cl, (54 mL) dugc bd sung hop chit ¢6 cong thic 9 (2,9 g, 22, 1mmol) va
Et;N (9,2 ml, 66,3mmol) & nhiét d§ trong phong. Sau d6, hdn hop nay duoc khudy
qua dém & nhiét do nay. Hn hop phéan tng ndy dugc pha loing bing nudc (200
mL) va duge chiét bang CH,Cl, (3 x 150 mL). Céc 16p hiru co két hop duoc rira
bang nuée va nude mudi, duge 1am khd (MgSO4), cac chét rin duge loai bo bing
cach lgc, va dung méi chira phén dich Igc duge c6 dudi ap suét giam. Chét thod
dugc tinh ché bang sc ky cot trén silicagel sit dung gradien tir cte déu mé dén etyl
axetat. Cac phén doan t&t nhit duge gop lai, va dung méi drgc loai bé duéi ap suit

giam dé thu duoc 10 (0,91 g).
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'H NMR (400 MHz, CDCls) 8ppm 6,71 (d, 1 H), 4,36 (m, 1 H), 3,83 (m, 2
H), 2,04 (m, 2 H), 1,70 (m, 2 H), 1,35 (m, 4 H), 0,92 (t, 3H)
Diéu ché hop chit ¢6 cong thirc 11

HO HO

Cln Ny -NH HaN<_N_NH
i \:[ NH4OH, THF T *I
N-yZ e dng bit kin N. =
0
100°C, 18h
10 11

Hop chét c6 cong thire 10 (0,91 g, 3,3mmol, 1 duong lugng) va amoni
hydroxit (7 mL) trong THF (7 mL) dugc dat trong dng bit kin va duogc gia nhiét dén
110°C trong thoi gian 12 gid. Sau khi duge 1am lanh dén nhiét d6 trong phong, hdn
hop phan tmg nay dugc pha lodng bing nude va duge chiét bing etyl axetat (3 x
150 mL). Céc 16p aftu co két hop duge ria bing nudc mubi, duge lam khod
(MgSO0y,), cac chit ran ﬁuqc loai bé b?mg céch loc va dung mdi chira phan dich loc
dugc loai bé dudi ap sudt giam. Phan cin dugc tinh ché bang séc ky 16p méng trén
silicagel diéu ché st dung 10% metanol trong diclometan dé thu duoc 170 mg hop
chit c6 cong thic 11.

- THNMR (400 MHz, CDCl3) éppm 5,67 (d, 1 H), 5,29 (d, 2 H), 4,17 (m, 1
H), 3,66 (m, 2 H), 2,51 (brs, 1 H), 1,88 (m, 1 H), 1,55 (m, 3 H), 1,25 (m, 4 H), 0,83
(t, 3H). ‘

Diéu ché hop chét c6 cong thirc 12

HO HO
(S (S)

Yo,

| I CH3ONa, MW o ,I
N

N. =

NH
N~ °CI 100°C, CH,OH ?
11 12
Hdn hop chtra 11 (170 mg, 0,64mmol) va natri metoxit (69 mg, 1,28mmol)
trong CH;OH (10 mL) duoc gia nhiét dén 100°C trong 10 vi séng cing véi khudy

A trong thoi gian 1 gid. Céc chét rin duoc loai bo bing cach loc va phan dich loc
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dwoc ¢d dudi ap sudt giam. Phin ciin duge tinh ché bang sic ky léng tinh ning cao
diéu ché (cot C18, sir dung gradien tlir nudc dén axetonitril chtta 0,05% HCI). Céac
phén doan t6t nhit duoc g0p lai va dugce c¢b trong chan khong dé thu duoc hop chit
¢6 cong thirc 12.
~ LC-MS m/z = 256 (M+H)

'"H NMR (400 MHz, MeOH-d,) Sppm 4,49 (m, 1 H), 4,02 (s, 3 H), 3,63 (m,
2 H), 1,84 (m, 2 H), 1,68 (m, 2 H), 1,33 (m, 4 H), 0,93 (t, 3H).

Diéu ché hop chit c6 cong thire 13

NN H
Cl~__N.__ClI  HyN Cl~_ _N.__N
T P G
o
‘N el Et;N, CH,Cly, N. &
it, 15h N Cl

3 13
Hop chét trung gian 13 dwoe diéu ché theo phwong phép diéu ché hop chét
¢O ¢Ong thire 5.

Didu ché hop chit co cong thire 14

H

N\ < N" ~
N Cl N!—{‘;OH,THF N Ci
ong bitkin
13 100°C, 18h 14

Hop chét trung gian 14 duge diéu ché theo phuong phép diéu ché hop chét
c6 cdng thirc 6.

Pidu ché hop chit ¢6 cong thire 15

H H
HoN N N » HoN N N
o i
. 7 . =
052CO3
“ 100 °C, 24 h 15

Trong bng bit kin, hdn hop chira 14 (100 mg, 0,Smmol), rugu benzylic (0,52
ml, 5mmol) va xesi cacbonat (814,5 mg, 2,5mmol) trong THF khan (1 mL) dugc
khudy & nhiét o 100°C trong thdi gian 24 gid. Hén hop phéan tng nay duoc pha
lodng bang nuée (1 mL) va dugce chiét bang etyl axetat (3 x 10 mL). Céc phan chiét
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“hitu co két hop dwoge rira bing nude va nude mudi, duge 1am kho (MgSO04), cac

chét rin duoc loai bd bing cach loc, va dung méi chira phén dich loc dugce loai bd

du6i ap suét giam. Chit tho dugc tinh ché bang silicagel séc ky st dung gradien tir

ete diu mo dén etyl axetat d& thu duge ddu mau vang, 15 (67,7 mg, 0,25mmol).

Didu ché hop chit ¢6 cong thic 16

H
HoN

N. =
N

16

\“/NIN\/\/

o’\/@\/

O

Hop chét c6 cong thirc 16 dugce diéu ché theo phuong phép didu ché hop chét

¢6 cong thire 15.

Béang I: Cac hop chit c6 cong thl’i’c (I). Cac hop chét sau dugc tdng hop theo mot

trong s6 cac phuong phép néu trén.

# Khbi
Phuong lugng
) hép LC, hat
Chu tric 'H NMR phap & P
Thoi gian hién
luru (pht) dugc
. (M+H)
HO "H NMR (400 MHz, 379
LJ metanol-ds) dppm 8,56
> (d, 1 H), 7,73 (d, 1 H),
N 5,69 (s, 2 H), 4,54 (m, 1
HoN<_N._-NH 5
N ‘I H), 4,25 (5, 3H), 4066, |
8 N. = P 3 H), 3,65 (m, 2 H), 1,75 3,30
N O I (m, 4 H), 1,35 (m, 2 H),
X © 0,94 (t, 3H) proton ¢6 thé
N‘ _ trao d6i khong thay
duoc.
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Cau tric

'"HNMR

Phuong
phép LC,
Thoi gian
luu (phiit)

Khéi
lugng
phét
hién
dugce
(M+H)

12

HZNTN\:[KJH

'H NMR (400 MHz,
MeOH-d4) 8ppm 4,49
(m, 1 H), 4,02 (s, 3 H),
3,63 (m, 2 H), 1,84 (m, 2
H), 1,68 (m, 2 H), 1,33
(m, 4 H), 0,93 (t, 3H)
proton ¢6 thé trao doi
khong thiy duoe.

A, 3,55

256

15

'"H NMR (500 MHz,
DMSO-ds) 67,48 (d, J =
7,25 Hz, 2H), 7,35 - 7,42
(m, 3H), 7,27 - 7,34 (m,
1H), 5,71 (s, 2H), 5,32
(s, 2H), 3,23 - 3,35 (m,
2H), 1,51 (quin, J = 7,25
Hz, 2H), 1,20 - 1,33 (m,
2H), 0,88 (t, J = 7,25 Hz,
3H) |

B 2,61

274

16

'H NMR (500 MHz,
DMSO-ds) § 7,25 (t, J =
5,67 Hz, 1H), 7,14 (d, J
= 8,51 Hz, 2H), 6,84 (d,
J=8,51 Hz, 2H), 5,66 (s,
2H), 4,16 (t, J= 6,46 Hz,
2H), 3,71 (s, 3H), 3,26 -
3,35 (m, 2H), 2,69 (t, J =

17,57 Hz, 2H), 1,95 - 2,03

(m, 2H), 1,48 — 1,56 (m,
2H), 1,25 - 1,33 (m, 2H),
0,89 (t, J= 7,41 Hz, 3H)

B.2,79

332

17

"H NMR (400 MHz,
METANOL-d,)dppm
0,96 (1, /=74 Hz, 3 H),
1,33 - 1,45 (m, 2 H), 1,57
- 1,71 (m, 2 H), 3,53 (t,
J=1,3Hz,2 H), 3,99 (s, 3
H), proton c6 thé trao dbi

khong thdy dugc.

A, 3,26

198
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"HNMR

Phuong
phap LC,
Thoi gian
luu (phut)

Khéi
Iuong
phéat
hién
duoc
(M+H)

18

'H NMR (400 MHz,
METANOL-d,) 8ppm
0,99 (, J=7,4 Hz, 3 H),
1,35- 1,44 (m, 2 H), 1,44
(d, /1,0 Hz, 6 H), 1,59 -
1,75 (m, 2 H), 3,55 (t,
J=7,4 Hz, 2 H), 5,07 -
5,22 (m, 1 H), proton ¢6
thé trao di khong thdy
duoc.

A, 3,94

226

19

'H NMR (400 MHz,
CLOROFOM-d) dppm
0,86 (t,J=7,3 Hz, 3 H),
1,23 - 1,36 (m, 2 H), 1,44
- 1,56 (m, 2 H), 3,27 -
3,37 (m, 211, 2,77 (s, 3
H), 4,44 (br. 5., 2 H),
5,36 (s, 2 H), 5,47 (br. s.,
1 H), 6,81 - 6,93 (m, 2
H), 7,27 (td, /=7,9, 1,8
Hz, 1 H), 7,32 (dd,
J=7,3, 1,5 Hz, 1 H)

C, 3,38

304

20

"H NMR (400 MHz,
METANOL-d4) dppm
0,97 (t, /=7,4 Hz, 3 H),
1,32 - 1,45 (m, 2 H), 1,58
- 1,69 (m, 2 H), 3,53 (t,
J=1,3 Hz,2 H), 5,45 (s, 2
H), 7,13 - 7,21 (m, 1 H),
7,25 (td, /=7,5, 1,0 Hz, 1
H), 7,41 - 7,49 (m, 1 H),
7,61 (td, J=7,5, 1,8 Hz, 1
H) proton c6 thé trao dbi
khong thiy duoc.

C, 3,36

292

21

'H NMR (400 MHz,
METANOL-dy) éppm
0,96 (t, /=7,4 Hz, 3 H),
1,33 - 1,47 (m, 2 H), 1,60
- 1,73 (m, 2 H), 3,57 (¢,
J=1,3 Hz, 2 H), 5,65 (s, 2
H), 8,20 (dd, J=7,9, 5,9
Hz, 1 H), 8,86 (d, /=78

D, 4,34

275
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Cau trac

'HNMR

Phuong
phép LC,
Thoi gian

wu (phiit)

Khéi
luong
phat
hién
duoc
(M+H)

Hz, 1 H), 8,92 (d, J=5,5
Hz, 1 H), 9,17 (s, 1 H)
proton c6 thé trao dbi
khong thdy duoc.

22

"HNMR (400 MHz,
METANOL-d;) 8ppm
0,97 (t, =7,4 Hz, 3 H),
1,34 - 1,45 (m, 2 H), 1,65
(t, 7,4 Hz, 2 H), 3,54
(t, /<7,3 Hz, 2 H), 3,79
(dd, J=5,3, 3,5 Hz, 2 H),
4,40 - 4,47 (m, 2 H)
proton ¢ thé trao ddi
khong thiy duoc.

D, 3,99

242

23

'H NMR (400 MHz,
METANOL-dy) dppm
0,98 (t, J/=7,4 Hz, 3 H),
1,42 (dd, J=15,1,7,3 Hz,
2 H), 1,64 (quin, J=7.4
Hz, 2 H), 3,40 - 3,52 (m,
2 H), 4,62 (br. s., 2 H),
4,81 (br.s., 1 H), 5,41 -
5,53 (m, 2 H), 7,34 - 747
(m, 1 H), 7,60 (d, J=7,8
Hz, 1 H), 7,89 (td, J=7.8,
1,8 Hz, 1 H), 8,57 (d,
J=4,5 Hz, 1 H)

A, 2,91

275

24

"H NMR (400 MHz,
METANOL-dy) dppm
1,00 (t, /=7,4 Hz, 3 H),
1,34 - 1,51 (m, 2 H), 1,70
(t, /=7,3 Hz, 2 H), 2,31
(dd, /=10,0, 5,5 Hz, 2
H), 2,89 - 3,00 (m, 6 H),
3,39 - 3,47 (m, 2 H), 3,59
(t, 7,4 Hz, 2 H), 4,44
(t, J=5,8 Hz, 2 H), proton
c6 thé trao d6i khong
quan sat dugce.

D, 4,6

269
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Céc phuong phap phén tich.
Tt ca cac hop chét dugc x4c dinh dic diém theo phuwong phap LC-MS sau.
Phuong phip A

Cét YMC-PACK ODS-AQ, 50 x 2,0mm 5um
A HOC( 0,1%TFA )
B:CH3CN( 0,05%TFA )
Thoi gian (phut) | A% B%

Pha dong 0 100 0
1 100 0
5 40 60
7,5 40 60
8 100 0

Téc do chay 0,8 mL/phit

Budc song UV 220 nm

Nhiét do cot 50°C

Tinh phén cuc MS duong

LC-MS , Agilent 1100

Phuong phap B

Pha dio UPLC trén cot C18 ciia thiét bi Waters Acquity BEH (thé lai
etylsiloxan/silic oxit lién két ciu) (1,7pm, 2,1 x 1‘001nm) vai the do chay 0,343
mL/phut. Hai pha dong (pha dong A: 95% amoni axetat 7TmM/5% axetonitril; pha
dong B: 100% axetonitril) duge sir dung d& chay voi ché do gradien tir 84,2% A
dén 15,8% B (duogc giir trong thoi gian 0,49 phut) dén 10,5% A va 89,5% B trong
2,18 phut, dugc giir trong thoi gian 1,94 phtt va trd laib cac diéu kién ban dau trong
0,73 phiit, duge giir trong thoi gian 0,73 phit. Thé tich phun 2uL dirgc si dung.
Dien &p 12 20V dbi v6i ché do ion hod dwong va 4m. Phd khéi dugc ghi lai bang
cach quét tir 100 dén 1000 trong 0,2 gidy sir dung do tré gifra cac lan quét 1a 0,1
gidy.
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Phuong phap C
Cot YMC-PACK ODS-AQ), 50 x 2,0mm Sum
A HOC 0,1%TFA )
B:CH;CN( 0,05%TFA )
Thoi gian (phut) | A% B%
0 90 10
Pha dong
0,8 90 10
4,5 20 80
7,5 20 80
8 90 10
Téc do chay 0,8 mL/phit
Budc song UV 220 nm
Nhiét d6 1o 50°C
Tinh phén cuc MS duong
LC-MS Agilent 1100
Phuong phap D
Cot Ultimate XB-C18, 50 x 2,1mm Sum
C :HO( 10mmol/L. NH4HCO; )
D:CH;CN
Thoi gian (phut) C% D%
Pha dong 0 100 0
1 100 0
5 40 60
7,5 40 60
, 8 100 0
Toc do chay 0,8 mL/phit
Buéce song UV 220 nm
Nhiét d¢ 10 50°C
Tinh phén cuc MS duong
LC-MS Agilent 1100
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Hoat tinh sinh hoc ctia cac hop chét c6 cong thire (1)
M0 té céc thir nghiém sinh hoc
Dénh gia hoat tinh TLR7 va TLRS8

Kha niing ctia cic hop chét trong viée hoat hoa TLR7 va/hodc TLR8 & nguoi
duoc danh gia trong thir nghiém bao céo té bao (cellular reporter assay) bing cach
sit dung cac t& bao HEK293 duoc chuyén nhiém tam thoi véi vector biéu hién
TLR7 hoic TLR8 va céu tric théng bdo NF«B-luc.

Vin tit, cac té bao HEK293 dugc sinh trudng trong moi truomg nudi ciy
(DMEM c6 bd sung 10% FCS va 2 mM Glutamin). P& chuyén nhiém cac t& bao
trong céac dia loai 10cm, céc t& bao dugc tach roi ra b%mg Trypsin-EDTA, dugcA
chuyén nhiém véi hdn hop chira plasmit CMV-TLR7 hozic TLRS (750 ng), plasmit
NF«B-luc (375 ng) va chit phan @ng chuyén nhiém va dugc i qua dém & nhiét do
37°C trong mdi trudong Am chira 5% CO,. Sau d6, céc té bao da dugce chuyén nhiém
dugc tach 1oi ra bang Trypsin-EDTA, dugc rira trong PBS va duoc tai tao huyén
phil trong méi trudng véi mat d6 1,67 x 10° t& bao/mL. Sau d6, 30 microlit t& bao
dugc phan vao mdi 18 trong dia 384 15, trong d6 di ¢6 10 puL hop chét trong DMSO
4%. Sau 6 gid' i & nhiét d6 37°C, 5% CO,, hoat tinh luxiferaza duoc xac dinh bang
cach bd sung 15 pL co chit Steady Lite Plus (Perkin Elmer) vao mdi 15 va viéc doc
két qua dugc tién hanh trén bd tao anh vi dia ViewLux ultraHTS (Perkin Elmer).
Dudng cong dap tmg lidu lugng dugce tao ra tir cac sd do duge tién hanh 1am bdn
lan. Céc trj s6 ndng dd hiru hiéu thAp nhét (LEC), duoc x4c dinh 14 ndng do gay ra
tac déng gp it nhit hai 14n so v6i do 1éch chudn cia thir nghiém, dugc xéc dinh déi
v6i mdi hop chét.

Poc tinh cta hop chit dugc x4c dinh song song bing cach sit dung cdc dung
dich pha lodng twong tir ctia hop chét v6i 30uL cho mdi 15 chira cic té bao duge
chuyén nhiém v&i mét minh céu tric CMV-TLR7 (1,67 x 10° t& bao/mL), trong dia
384 15. Kha niing séng s6t cua té bao duoc do sau 6 gidy 4 & nhiét dd 37°C, 5% CO,
bang cach bd sung 15l ATP lite (Perkin Elmer) cho mbi 15 va doc trén bd tao dnh
vi dia ViewLux ultraHTS (Perkin Elmer). D@ liéu duge bdo cdo dudi dang CCsy,.

DA@tcédnsongsong,cécdung(ﬁchphaloﬁngtuongngcﬁahqpchétduqcsﬁ
dung (10 pL hop chét trong 4% DMSO) véi 30uL cho mdi 18 chira cac té bao duoc
chuyén nhi€m v6i m6t minh ciu tréc thong bao NFxB-luc (1,67 x 10° té bao/mL).
6 gio sau khi 0 & nhiét d§ 37°C, 5% CO,, hoat tinh luxiferaza duoc x4c dinh bﬁng
c4ch bd sung 15 ul co chét Steady Lite Plus (Perkin Elmer) vao mdi 15 va viée doc
két qua dugc tién hanh trén bo tao anh vi dia ViewLux ultraHTS (Perkin Elmer).
Dir lidu sang loc phé“m ttr khéng mong muédn duge bo céo dudi dang LEC.
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Hoat héa yéu t6 thic diy ISRE

Hiéu luc ctia cac hop chit trong viée cam ﬁng IFN-I cling dugce déanh gia
bang cach do mirc d6 hoat héa cia cic yéu t6 dap tmg duoc kich thich bing
interferon (interferon-stimulated responsive elements/ISRE) bing c4ch mdi trudng
diéu hoa tir PBMC. Yéu t& ISRE c¢6 trinh tyt GAAACTGAAACT la dap ting cao
v6i yéu t6 phién ma STAT1-STAT2-IRF9, dugc hoat hoa khi gin két IFN-I vdi
thy thé IFNAR ciia n6 (Clontech, PT3372-5W). Plasmit pISRE-Luc tir Clontech
(c6 sb ndp Iwu: 631913) chira 5 ban sao cta yéu t6 ISRE nay, tiép d6 1a firefly
luxiferaza ORF. Dong té bio HEK293 duoc chuyén nhidm on dinh véi pISRE-Luc
(HEK-ISREluc) duge tao 1ap dé xac dinh dic tinh cta méi trudng ndi cdy PBMC
diéu hoa.

Vin tit, PBMC dugc tao ra tir 16p dém bao gém it nhit hai vét cho béng cach
sir dung quy trinh ly tAm Ficoll chan. PBMC da dugc phan 1ap dugc tai tao huyén
phti trong méi trudng RPMI ¢6 bd sung 10% huyét thanh AB ngudi va 2 x 10° 8
bao/16 durge phén vao dia 384 15 chira cac hop chét (tdng thé tich 70 mmL). Sau khi
0 qua dém, 10 pL dich ndi trén b& mit duge chuyén dén dia 384 15 chira 5 x 10° té
bao HEK-ISREluc/1d trong 30 puL (duge dan méng vao ngay trirde d6). Sau 24 gid
1, mirc d6 hoat hoa cia céc yéu t6 ISRE duoc do bing cich tién hanh thr nghiém
hoat tinh luxiferaza bing cch sir dung 40uL/16 co chit Steady Lite Plus (Perkin
Elmer) va dugce do bing bo tao anh vi dia ViewLux ultraHTS (Perkin Elmer). Hoat
tinh kich thich ctia mdi hop chét ddi v6i cac t& bao HEK-ISREluc duge bio cdo
dudi dang gia tri LEC, duge xac dinh 1a ndng d6 hop chét duoc ap dung cho PBMC
dé tao ra hoat tinh luxiferaza gép it nhét hai 14n do 1éch chuén coa thir nghiém. LEC
cho biét mirc d6 hoat hoa ISRE khi chuyén luong dinh trude méi truomg nudi ciy
PBMC. Interferon tai t6 hop a-2a (Roferon-A) duge sit dung 1am hop chit déi
chimg chuin.

-23-



30655

Béng 11
Hoat tinh sinh hoc
# TLR & nouti | TIR 8 6mousi | TTEISRE
N O neuol O nguol
Chu tric &y S ue (LEC)
7 (LEC) uM (LEC) pM
uM
8 0,24 0,56 0,014
12 7.8 5,87 2,72
15 2,94 1,93 1,85
HoN N H\/\\/
. 2 \
N 6]
16 0,38 0,81 0,14
Q
1
H
HoN( N N~
17 Ns I _ 17,49 1,02

2,04
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# L | HEKJISRE
A TLR ¢ ngud1 | TLR 8 & nguoi
Cau trac luc (LEC)
7(LEC)uM | (LEC)uM
pM
H
HZN\IéN N~
18 Ne | 8,27 0,46 0,53
iBS
H
HAN NN~
e
19 N 0,66 0,64 0,43
~N
0
H
HaN NN~
LI
20 N 0,75 0,56 0,54
} \
7N Hl
H
HoN /N N\//\/
LI
21 N 1,71 0,59 0,14
i N
~
N HCl
H
HoN< NN~
e
22 N ?ﬁ 4,75 1,0 0,41
O HCI
NHy
N
N?/}NH
=
2 S 0,17 033 0,14
N
7\
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# . . . .. | HEK-ISRE
P TLR ¢ ngudi | TLR 8 & ngudn
Céau tric lue (LEC)
7 (LEC) pM (LEC) uM
- uM
NFg
A
24 >25 0,1 0,17

{ =§N\_\_

/ HCl

"Tht ca céc hop chét déu khéng thé hién doc tinh & nf‘mg d6 thir nghiém cao
nhét. T4t ca cac hop chét ddu khong thé hién hoat tinh (LEC >25 uM) trong thir
nghiém sang loc phan tir khdng mong mudn (Counterscreen) HEK 293 NF-kB néu

trén.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc (I);

Ho AL
N N

| NH.
Ro

hodc mudi, chét hd bién, solvat hoiic dang da hinh dugc dung cia nd, trong doé:

R; Ia Cygalkyl, arylalkyl, hodc heteroarylalkyl, mdi gbc nay tuy v duoc thé bing
mét hodic nhiéu phén tir thé doc lap duge chon tir halogen, hydroxyl, amino, Ci
alkyl, di-(C,g)alkylamino, C,¢ alkylamino, Cs alkoxy, Cs.s xycloalkyl, axit
carboxylic, este cla axit carboxylic, carboxylic amit, di vong, aryl, alkenyl,
alkynyl, arylalkyl, heteroaryl, heteroarylalkyl, va nitril, va

R, 1a Cpgalkyl, tuy v dugc thé birg mét hodc nhidu phin tir thé doc 1ap duoc chon
tir halogen, hydroxyl, amino, C;3 alkyl, C,3 alkoxy, Cs;4 xycloalkyl, axit
carboxylic, este cua axit carboxylic, carboxylic amit di-(C,g)alkylamino, C;g
alkylamino, aryl, heteroaryl, heteroarylalkyl va nitril. '

2. Hop chét theo diém 1, trong d6 R, 1a butyl hodic pentyl va Ry 1a Cjealkyl,
arylalkyl, heteroarylalkyl, m3i gbc nay tuy ¥ duge thé bing mét hogic nhiéu phan tir
thé doc 1dp duge chon tir halogen, hydroxyl, amino, Cy¢ alkyl, di-(Cy.¢)alkylamino,
Cis alkylamino, Ci4 alkoxy, Cs4 xycloalkyl, axit carboxylic, este cia axit
carboxylic, carboxylic amit, di vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl,
heteroarylalkyl, va nitril.

3. Hop chit theo diém 1, trong d6 R, 12 Cy ¢ alkyl dugc thé bing hydroxyl, va trong
d6 Ry 1a nhém arylalkyl duoc thé hodc khong duoc thé,

4. Hop chit theo diém 1, trong d6 R, 13 arylalkyl va R, 1a Cy_g alkyl duoc thé bing
hydroxyl, hodc mdt trong sd céc cdu hinh héa hoc lap thé bét ky sau:

H OH

5. Hop chét theo diém 1, trong d6 Ry 1a CH; va trong d6 R, 1a Cyg alkyl, tuy y
duge thé b?mg mot hodic nhiéu phan tir thé doc 1ap dugce chon tir halogen, hydroxyl,
amino, C;; alkyl, C,; alkoxy, Ci¢ xycloalkyl, axit carboxylic, este cua axit
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carboxylic, carboxylic amit, di-(C;.)alkylamino, Ci.¢ alkylamino, aryl, heteroaryl,

heteroarylalkyl hodc nitril.

6. Hop chit theo diém 1, trong d6 R; 13 heteroarylalkyl, va trong d6 R, 1a Cyg
alkyl, tuy ¥ duoc thé bing mdt hodc nhiu phéan tir thé doc lap duge chon tir
“halogen, hydroxyl, amino, C,; alkyl, C,.; alkoxy, Cs¢ xycloalkyl, axit carboxylic,
este cua axit carboxylic, carboxylic amit, di-(C,.¢)alkylamino, C;.¢ alkylamino, aryl,
heteroaryl, heteroarylalkyl hodc nitril.

7. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir cic hop chit sau:

HO, -

is)

HoN.__ . NTNH |
Nw#>o o7
L &N

§

151

e

H HQNR . W
HaN /NI[NW N:’ I
_! NT TG
Moo /;\
¢
HN H HMN_ N_ N
PN N R
N N“O
| kS
F N~
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8. Dugc pham chira hop chét c6 cong thie (I) hoic mubi, chat hd bién, solvat hoic
dang da hinh dugc dung ciia né theo diém bét k¥ trong sb cac diém tir 1 dén 7 cing
v6i mot hodic nhidu ta duge, chit pha lodng hoic chit mang dugc dung.
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