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c6 tac dung diéu tri ching nhiém virut va cac bénh khéac. Sang ché ciing dé cap dén duoc
pham chtra hgp chat nay.
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Linh vwe k§ thuit dwge dé cap

Séng ché dé cap t6i hop chét alkylpyrimidin va dugc phdm chira né dé sir dung

trong diéu tri va/hodc tri liéu bénh.
Tinh trang k§ thuit cia sang ché

Cu thé, sang ché @& cap t&i hop chét alkylpyrimidin duoc ding dé didu tri cac
chimg nhiém virut, cac rdi loan mién dich hodc céc rdi loan viém, trong d6 c6 lién quan
dén qua trinh didu bién, hodc chii van céc thy thé giéng toll (TLR — toll-like receptor).
Céc thy thé gidng Toll nay chii yéu 1a cac protein xuyén mang dugc dic trung bdi mién
ngoai bao gidu leuxin va phdn mé rong té bao chira ving duge bao tén. Hé mién dich
b4m sinh c6 thé nhén biét cac kiéu mau phan tir gn lién véi mam bénh théng qua cac
TLR dugc bidu hién trén bé mat té bao ctia mot sb loai t& bao mién dich nhit dinh. Viée
nhan biét cdc mam bénh la kich hoat qué trinh san xut céc xytokin va diéu tiét ting cac
phan tir ddng kich thich trén c4c thuce bao. Didu nay din dén sy diéu bién tap tinh cta té
bao T.

Phén 16n cac loai dong vat cé vua co tir muoi dén mudi 13m loai thy thé giéng
Toll. Muoi ba TLR (dugc dit tén don gian 1a TLR1 dén TLR1 3) da dugc nhén dién &
ngudi va chudt nhét, va cac dang twong duong cta nhiéu loai trong sb chung di dugc
phét hién & céc loai dong vat c6 vl khac. Tuy nhién, cac dang tuong duong cta TLR
nhit dinh ma dwoc phat hién & ngudi thi khong ¢6 mat & tt ca cac dong vat c6 vi. Vi
du, gen ma hoé cho protein twong tw véi TLR10 & ngudi cd mat & chudt nhét, nhung c6
vé nhu da bi pha hiy tai mot thoi diém nao d6 trong qua khir béi retrovirut. Mit khac,
chudt nhit biéu hién cac TLR 11, 12, va 13, khéng c6 loai ndo trong s6 nay dugc biéu
hién & ngudi. Cac loai dong vét c6 vii khéc c6 thé biéu hién cac TLR ma khong tim thay
& ngudi. Cac loai dong vat ¢ vii khac ngudi khac c6 thé c¢6 cac TLR khac biét véi cac
dong vat cd vi, minh chung 14 TLR14, ma dugc phat hién théy & ca xem sao Takifugu.
Diéu nay c6 thé 1am phirc tap qua trinh sir dung cac dong vat thi nghiém lam md hinh
v& tinh mi&n dich bim sinh & nguoi.

D& biét chi tiét vé cac thu thé gidng Toll, xem cac bai bao sau ddy. Hoffmann,
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J.A., Nature, 426, p33-38, 2003; Akira, S., Takeda, K., va Kaisho, T., Annual Rev.
Immunology, 21, p335-376, 2003; Ulevitch, R. J., Nature Reviews: Immunology, 4,
p512-520, 2004.

Cac hop chét thé hién hoat tinh trén céc thy thé gidng Toll da duge mé ta trude
d6 nhu cac din xudt di vong trong WO2000006577, din xult adenin trong
WO 98/01448 va WO 99/28321, va pyrimidin trong WO 2009/067081.

Trong liéu phép diéu tri mot s bénh nhidm virut nhit dinh, c6 thé tiém interferon
(IFNalfa) déu d3n, nhu truong hop virut viém gan C (HCV), (Fried et. al. Peginterferon-
alfa plus ribavirin for chronic hepatitis C virus infection, N Engl J Med 2002; 347:
975-82). Céc chit cam tmg IFN dang phan tir nhd kha dung qua dudng miéng mang lai
céc loi thé tidm ning 12 tinh sinh mién dich giam va sy tién loi trong viéc sir dung. Do
d6, céc chit cam tmg IFN méi 12 16p duge chit méi c6 hiéu qua tiém ning dé didu tri
céc bénh nhiém virut. Dé biét mot vi du trong tai lidu vé chét cam tng IFN dang phan
tit nho c6 téc dung khang virut, xem 4n phim De Clercq, E.; Descamps, J.; De Somer,
P. Science 1978, 200, 563-565.

Interferon o cling dugc két hgp véi thudc khac dé diéu tri mot sb loai ung thu
nhét dinh (Eur. J. Cancer 46, 2849-57, va Cancer Res. 1992, 52, 1056). Cac chét cha
vin TLR 7/8 ciing dugc quan tAm 1am chét bd trg véc-xin do ching c6 kha ning giy ra
dép ung Thl rd rét (Hum. Vaccine 2010, 6, 322—335, va Hum. Vaccine 2009, 5,
381-394).

Tuy nhién, vin c6 nhu cu 16n v& céc chét didu bién thu thé gidng Toll méi ma
¢6 tinh chon loc uu tién, va profin d6 an toan cai thién so vé&i cac hop chét trong linh
vuc k¥ thudt nay.

Ban chit ky thuit ciia sang ché
Vi céc ly do néu trén, muc dich cua sing ché d& xuét hop chét c6 cong thirc (I):

R4

N~ “NH,

@
hodc mudi, solvat hosc dang da hinh dugc dung cta ching, trong do:

R1 13 hydro, flo, hydroxyl, amin, Ci.salkyl, Ci-6 alkylamino, Ci.¢ alkoxy, C3-7
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xycloalkyl, C47 di vong, aryl, di vong hai vong, arylalkyl, heteroaryl, heteroarylalkyl,
aryloxy, heteroaryloxy, axit carboxylic, carboxylic este, carboxylic amit, m&i gbc nay
thy v duge thé bing mot hodc nhidu phén tir thé doc 14p duoc chon tir nhém bao gbm
halogen, hydroxyl, amino, C1-6 alkyl, di-(Ci-¢)alkylamino, (Ci-4)alkoxy-(Ci-4)alkyl, Ci-6
alkylamino, Ci.s alkyl, Ci.¢ alkoxy, Cs.s xycloalkyl, axit carboxylic, carboxylic este,
carboxylic amit, di vong, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl,

hoac nitril,

Rz 14 Ci6 alkyl, duoc thé tuy y bing mdt hoic nhiéu phén tir thé doc 1ap duoc
chon tir halogen, hydroxyl, amino, nitril, axit carboxylic, carboxylic este, carboxylic

amit, Ci.3 alkyl, C1-3 alkoxy hodc Cs.¢ xycloalkyl, sulfon, sulfoxit, hodc nitril,

v6i diéu kién 13 N-(2-amino-5-phentylpyrimidin-4-yl)-N-pentylamin dugc loai
trir.

Sang ché ciing dé cap t6i duge phim chira hop chit nay.
M3 ta chi tiét sang ché

Theo phuong 4n thir nhét, séng ché dé cap t6i hop chét c6 cong thire (I) trong d6
R;1adi vong va Rz 13 C1.¢ alkyl dugc thé bang, vi dy, nhém hydroxyl.

Theo phuong an thit hai, sang ché dé cap dn hop chit c6 cong thire (I) trong d6
Ry 14 hydro va trong d6 Ry 1a Ci. alkyl, mdi g thy ¥ duge thé bing mot hodc nhidu
phin tir thé doc 1ap dugc chon tir nhém bao gdm halogen, hydroxyl, amino, nitril, axit
carboxylic, carboxylic este, carboxylic amit, Ci-3 alkyl, Ci-3 alkoxy hodc C3-¢ xycloalkyl,

sulfon, sulfoxit, hodc nitril.

Hop chét c6 cong thue (I) va mubi, solvat hodc dang da hinh dugc dung cua
chung c6 hoat tinh 1am dugc phém, cu thé 13 1am céc chit didu bién cta hoat tinh thy thé

gidng Toll (nhét 14 TLR7 va/hoic TLRS).

Theo khia canh khac, sang ché d& cap dén dugc phim chira hop chit c6 cong thire
(D hozc mudbi, solvat hoic dang da hinh dugc dung ctia chiing cling véi mot hodic nhiéu
t&4 dugc, chit pha lodng hodc chit mang dugc dung.

Hon nita, hop chét c6 cong thuc (I) hoac mubi, solvat hodc dang da hinh dugc
dung cia chung theo sang ché, hoic dwgc pham chira hop chét ¢ cong thire (I) hoic

mubi, solvat hodic dang da hinh dugc dung ctia ching c6 thé duoc dung lam thude.
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Theo khia canh khac ciia sang ché, hop chét c6 cong thire (I) hodic mubi, solvat
hodc dang da hinh dugc dung ctia chung, hodc dugc phim chita hop chét ¢ cong thirc
(I) hoic mudi, solvat hozc dang da hinh dugc dung ciia ching c6 thé duoc ding dé diéu
trj chimg rbi loan bét ky trong d6 qué trinh diéu bién TLR7 va/hosic TLR8 dugc bao

gom.

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

chtra s6 lugng nguyén tir cacbon cu thé.
Thuét ngit “halogen” dung dé chi flo, clo, brom hoic iot.

Thuét ngit “alkenyl” ding dé chi alkyl nhw dugc xac dinh & trén bao gdm it nhét

hai nguyén tir cacbon va it nhat mot lién ket doi cacbon-cacbon.

Thut ngt “alkynyl” ding dé chi alkyl nhu dugc xac dinh & trén bao gdm it nhat

hai nguyén tir cacbon va it nhit mot lién két ba cacbon-cacbon.

Thuit ngit “xycloalkyl” dung dé chi vong cacbon chira s6 lugng nguyén tir

cacbon cu the.

Thuét ngit “alkoxy” chi nhém alkyl (mach cacbon va hydro) dugc lién

két don v6i oxy vi dy nhu nhém metoxy hodc nhom etoxy.

Thuét ngft “aryl” nghia 1a cAu triic vong thom tly y bao gdm mdt hogc hai nguyén
tir khac loai duoc chon tir nhém bao gdm N, O va S, cu thé 1a tir N'va O. Cu tric vong
thom ndy c6 thé c6 5, 6 hogc 7 nguyén tir trén vong. Cu thé, chu tric vong thom nay c6
thé ¢6 5 hodic 6 nguyén tlr trén vong.

Thuét ngit “aryloxy” dung @8 chi c4u tric vong thom. Nhém thom nay duoc lién
két don véi oxy, vi du phenol.

Thuét ngit “heteroaryloxy” dung dé chi céu tric vong thom tly y bao gbm mot
hodc hai nguyén tir khéc loai dugc chon tir N, O va S. Nhém thom nay, chura 5 dén 7
nguyén tlr vong, mdt trong cac nguyén tir nay lién két don véi oxy, vi dy hydroxypyridin.

Thudt ngit “di vong hai vong” ding @& chi cu tric vong thom, nhu dugc xéc
dinh d6i véi thuat ngit “aryl” bao gdm hai vong thom duoc ngung tu. MJi vong tiy ¥
chita nguyén tir khac loai dugc chon tir nhém bao gbm N, O va S, cy thé 14 tir N va O.

Thuat ngft “arylaikyl” dung d2 chi cAu truc vong thom nhu duge xac dinh d6i voi
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thuat ngft “aryl” thy y dugc thé bing nhém alkyl.

Thust ngtt “heteroarylalkyl” ding d& chi céu triic vong thom nhu duge x4c dinh
dbi v4i thuat ngit “heteroaryl” tily y dugc thé bang nhém alkyl.

“Dj vong” dung dé chi cdc phén tr no hodc no mét phin va bao gdm, nhung
khong gi6i han &, tetrahydrofuran, dioxan hodc céc ete vong khac. Cac di vong chira
nito bao gdm, vi du azetidin, morpholin, piperidin, piperazin, pyrolidin, va dang tuong

tu. Céac di vong khéc gc“)m, vi du, thiomorpholin, morpholin, va sulfon vong.

Nhém “heteroaryl” 13 nhém di vong ma 1a thom trong ty nhién. Ching la vong
don, vong ddi, hodc da vong chira mot hodc nhiéu nguyén tir khac loai dugc chon tur
nhém bao gém N, O ho#c S. Nhom heteroaryl cé thé 13, vi du, imidazolyl, isoxazolyl,
furyl, oxazolyl, pyrolyl, pyridonyl, pyridyl, pyridazinyl, pyrazinyl, thiophen hodc

quinolin.

Cac mudi duge dung ctia hop chat c6 cong thire (I) gom mudi bazo va mudi cong
axit ctia ching. Muoi cdng axit thich hgp duoc tao ra tir axit ma tao ra cac muodi khong

ddc. Cac mudi bazo thich hgp duoc tao ra tlr cac bazo ma tao ra cac muoi khong ddc.

Céachop chét theo séng ché ciing c6 thé tdn tai & dang khong solvat va solvat hoa.
Thuit ngit “solvat” dugc sir dung & day dé mo ta phtrc hop phan tir bao gdm hop chét

theo sang ché va mét hosc nhiéu phén tir dung mdi dugc dung, vi dy, etanol.

Thuét ngit “dang da hinh” dung d8 chi kha nang ma hop chit theo sang ché ton

tai trong nhiéu hon mét dang hodc cu truc tinh thé.

Céc hop chét theo sang ché ¢6 thd dugc cip & dang san phdm tinh thé hodc vo
dinh hinh, Chting ¢6 thé thu dugc vi du & dang banh rén, bdt, hojc mang mong béng
phuong phap nhu két tia, két tinh, sdy thing hoa, sdy phun, hodc sdy bay hoi. Ching c6
thé duoc cép mdt minh hodc két hop v6i mot hodc nhiéu hop chit khac theo sang ché
hodc két hop véi mot hodc nhidu thudc khac. Thong thuong, chung s& dugc clp ¢ dang
ché phém két hop véi mot hodc nhiéu t4 duogc dugc dung. Thudt nglt “ta dugc” duge sit
dung & diy dé mo ta nguyén liéu bit ky ngoai (céc) hop chét theo sang ché. Viée lya
chon t4 dugc phéan 16n phy thudc vao cac yéu t6 nhu cach sir dung cu thé, murc d6 anh

hudng clia ta duoc 1én do tan va do dn dinh, va ban chat ctia dang li€u lugng.

Céc hop chit theo sang ché hodc nhém phy bt ky ctia chiing ¢ thé dugc bao ché
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thanh dang dugc phém khac nhau theo muc dich sir dung. Khi ché phém thich hop cé
thd ké dén tit ca cac ché pham thudng duge st dung cho thudc sir dung toan than, Dé
bzo ché duge phim theo sang ché, lugng hitu higu ctia hop chit cu thé, tlly y ngoai dang
mudi 12 hoat chét dugc két hop trong hdn hgp déng nhit v6i chit mang duge dung, ma
chit mang c6 thé mang nhiéu loai tuy thudc vao dang ché phdm mong mudn dé cdp. Cac
duge phim nay mong muén trong dang lidu lugng don nhét thich hop, vi dy, dé cép qua
dudng miéng, truc trang, hodc qua da. Vi dy, khi bao ché cac ché phém & dang lidu
lugng ding qua dudong miéng, méi trudng bét ky trong s6 cac mdi trudng dwoc phim
thdng thudng c6 thé duge sir dung nhu, vi dy, nuée, glycol, dau, ruou va dang tuong tu
trong trudng hop ché pham long ding qua dudng miéng nhu hdn dich, sird, cn ngot,
nhii tuong, va dung dich; hodc chét mang rén nhu tinh bdt, dudng, kaolanh, chét pha
loéng, chét 1am tron, chit két dinh, chat 1am r3 va dang twong ty trong trudng hop bot,
vién tron, vién nang, va vién nén. Do tinh chit d& dang khi st dung, vién nén va vién
nang cht yéu 1a dang don vi lidu lwong ding qua dudng miéng, trong d6 truong hop
chit mang ran dugc dung rd rang duge st dung. Cling dugc bao gém 1a ché phém dang
rin ma c6 thé duoc chuyén héa, nhanh chéng trudce khi dung, thanh dang long. Trong
cac ché phAm thich hop dé cép qua da, chit mang tiy ¥ bao gdm chét ting cudng thim
th&u vi/hodc chét thAm w6t thich hop, tily v két hop véi cac chat phu gia thich hop ¢6
ban chét bat ky voi cac ty 16 nho, ma céc chét phy gia khong gdy ra su anh hudng c6 hai
déng ké trén da. Céc chét phu gia ndy c6 thé tao diéu kién thuén loi cho vige ding trén
da va/hodc ¢6 thé 1a hitu ich dé didu ché ché phdm mong mudn. Céc ché phim nay c6
thé dugc ding theo cach bit ky, vi du, cao déan da, thubc bdi, thubc md. Céc hop chét
theo sang ché cling co thé dugc dung qua viéc nglri hodc bom khi béng phwong phép va
ché pham dugc st dung trong linh vuc dé dung qua dudng nay. Do vy, ndi chung hop
chét theo séng ché c6 thé dugce ding cho phéi dudi dang dung dich, hdn dich hodc bot
kho.

Dic biét thuan loi dé bao ché dugc phém néu trén & dang lidu lugng don vi dé dé
stt dung va ddng déu vé lidu lugng. Dang liéu lwong don vi nhu duge st dung trong ban
mb ta ndy ding dé chi don vi rdi rac v& mat vat Iy thich hop 1am liéu luong don nhit,
mdi don vi chita luong hoat chét x4c dinh trude duogc tinh toan dé tao ra tac dung diéu
tri mong mudn két hop véi chit mang duoc dung yéu ciu. Vi du vé cac dang liéu luong

don vi nhu véy 12 vién nén (gom vién nén c6 rénh hodc duoc boc), vién nang, vién tron,
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g6i bot, banh xép, thu6c dan, dung dich tiém duoc hodc hdn dich va dang tuong tu, va

nhidu don vi duge tach ra ciia ching.

Ngudi c6 hiéu biét trung binh trong linh vyc diéu trj bénh nhiém khuén s& c6 thé
xac dinh dugc lugng hitu hiéu tir cac két qua thi nghiém dugc néu dudi day. Noi chung
luong hitu hiéu mdi ngay dugc thiét k& s& nam trong khoang tir 0,01mg/kg dén 50 mg/kg
thé trong, 6t hon nita néu nim trong khoang tir 0,1 mg/kg dn 10 mg/kg thé trong. C6
thé thich hop dé cép lidu luong yéu ciu trong hai, ba, bén hogc nhiéu lidu dudi lidu &
cac khoang thoi gian thich hop trong ngay. Céc lidu duéi liéu nay c6 thé duge bao ché
thanh cac dang 1iéu lwgng don vi, vi dy, chira hoat chét véi lugng nim trong khoang tir
1 &n 1000 mg, va cy thé nim trong khoang tir 5 dén 200 mg mdi dang lidu lugng don
Vi.

Liéu lugng va tn s6 sit dung chinh xac tiy thudc vao hop chit cu thé c6 cong
thire (I) duoc st dung, tinh trang bénh cu thé dugc didu tri, 6 nghiém trong cua tinh
trang bénh duge didu tri, d6 tudi, trong lugng va didu kién co thé tong quat ctia bénh
nhén cy thé ciing nhu d6i tugng cép thudc khéc c6 thé 1a xem xét, nhu da biét v6i ngudi
¢6 hidu biét trung binh trong linh vye k§ thuat nay. Hon nita, rd rang la luong hitu hiéu
c6 thé dugc giam xuéng hodc duoc ting 1én tuy thudc vao su dap Umg cla d6i tugng
duoc didu tri va/hodc tuy thudc vao su danh gid ctia hop chit dugc ké don theo séng ché.
Khoang lugng hitu hi¢u di dugc dé cap & trén chi nhim muc dich huéng dan, va khong
dugce du dinh dé gi¢i han pham vi hodc viéc dung hop chét theo sang ché dén muc 46
bat ky.

Vi du thyc hién sang ché
Vidul
Hop chét c6 cong thitc (T) duge didu ché theo so db 1.

Ché pham ctia vi du 1

So dod 1
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Y ON CHsPPhyB X
| 3PPhzBr 7 N
o N, BEY

n-Buli, THF,-78 °C

0]

Y

H, n-butylamin, E;N,

5604-46-6 EtOH, hdi luu
A1
|
AN
Z l oN > l /"L HC
H =
/\/\N N//kNHz Pd/C, H, (50 Psi) /\/\lr:]' N NH,
H CH30H, 50 °C, 17 h
B-1 1
Tng hop A-1

/f ¢
o” | Y CH3PPhgBr PAYN
cl N)\NHZ | P

n-Buli, THE-78°c  C~ N NH;
5604-46-6

CH3PPhsBr (27,91 g, 78,1mmol, 1,5 dwong lugng) dugc tao huyén phu trong
THF (70ml) va dugc khudy & nhiét @ -78°C dudi khi N2. n-butyllithi (30ml, 75mmol,
1,44 duong lugng, 2,5 M trong hexan) dugc bd sung timg giot trong 20 phut va duoc
khudy thém 0,5 gid nita, sau d6 bd sung 2-amino-4,6-diclo-5-formylpyrimidin [5604-
46-6] (10,0 g, 52mmol, 1,0 dwong lugng) thanh huyén pht trong THF (180ml). Bé lam
lanh dugc loai bé va hén hop duge khudy ¢ nhiét do trong phong trong 2 gio. Hon hop
phan ung duogc lam ngudi xudng nhiét d§ -78°C sau d6 NH4Cl (bdo hoa, trong nudc)
duoc bd sung tir tir. Bé 1am lanh dugc loai bd va hdn hop duoc khqu trong 1,5 gio. Lop
hitu co dugc tach ra, dugc rua b%mg nude, duoc lam khé (NazSOs), chét rén duoc loai
b6 bing cach loc, va dung mdi ctia phan dich loc duge loai bo dusi ap sut giam. San
phéim thd dugc tinh ché bing sic ky cdt silic oxit bang cach st dung gradien tir ete dau

mé dén etyl axetat dé thu dugce dau khong mau, A-1 (1,2 g).

'H NMR (400 MHz, clorofom-d) 3 ppm 5,30 (br. s., 2 H), 5,65 (d, 1 H), 5,82 (d,
1 H),6,58 (q, 1H)

Piédu ché B-1
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| |

Z I =N Z | SN
cl N/)\NHZ n-butylamin, Et:N, AN WK,
EtOH, hdi luu H
A1 B-1

A-1 (1,0 g, 5,26mmol), n-butylamin (0,39 g, 5,26mmol) va EtN (0,53 g,
5,26mmol, 1,0 duong lugng) trong etanol (10ml) dugc hdi luu trong 12 gid. Dung méi
duge loai bo dudi ap suit giam. San phim thd dugc tinh ché bang séc ky cot silicagel
béang cach sir dung gradien tir ete diu mo dén etyl axetat. Cc phan doan t6t nhit duoc

g0p lai va duge c6 dudi ap suét giam dé tao ra B-1 (300 mg).
LC-MS m/z =227 (M+H)

I NMR (400 MHz, clorofom-d) 8 ppm 0,95 (t, J=7,3 Hz, 3 H), 1,38 (dq, J=14,9,
7.4 Hz, 2 H), 1,55 (quin, J=7,4 Hz, 2 H), 3,38 (q, J/=7.3 Hz, 2 H), 4,75 (br. 5., 2 H), 5,39
(br. s., 1 H), 5,5 (m, 2H), 6,55 (m, 1H)

Ché phim cta vi du 1

7 SN N
| )\ > /I;I\ HCI
/\/\m N” NH, Pd/C, H, (50 Psi) /\/\H NT NH,
CHaOH, 50°C, 17 h
B-1 1

Dung dich chira B-1 (200 mg, 0,88mmol, 1,0 dwong lugng) trong metanol (5ml)
dugce bd sung Pd/C 10% (20 mg) va dugc tron v6i khi Ha (50 Psi) ¢ nhi€t d6 50°C trong
17 gior. San phim thé duoc tinh ché bing sic ky 1ong hiéu ndng cao diéu ché (cot C18,
dung mdi rira giai: CH3CN/H20 tir 10/90 dén 95/5, HC1 0,05%). Phan doan mong muén

duoc gop lai va dugc ¢b dudi ap sult giam @& thu dugc 1 (74 mg).
LC-MS m/z = 195 (M+H)

I'H NMR (400 MHz, clorofom-d) & ppm 0,95 (t, J=7,3 Hz, 3 H), 1,20 (t, J=7,3
Hz, 3 H), 1,38 (dq, J=14,9, 7,4 Hz, 2 H), 1,62 (quin, J=7,4 Hz, 2 H), 1,93 (br. s., 1 H),
2,37 (q, J=7,3 Hz, 2 H), 3,40 - 3,63 (m, 2 H), 6,18 (br. s., 1 H), 7,24 (br. s., 1 H), 13,43
(br.s., 1 H)
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Bang 1. Hop chét c6 cong thirc (I). Tét ca cac hop chit duge tdng hop theo phuong

phép dé didu ché trong vidu 1.

Cau truc

HNMR

Phuon
g phap
LC,
nhiét
do
phong
(phut)

Khéi
lugng
duoc phat
hién
(M+H)

/TN HCl
/\/\ /)\
NTNTN

Ha

TH NMR (400 MHz, clorofom-d) &
ppm 0,95 (t, J=7,3 Hz, 3 H), 1,20 (t,
J=7,3 Hz, 3 H), 1,38 (dq, J=14,9, 7,4
Hz, 2 H), 1,62 (quin, J=7,4 Hz, 2 H),
1,93 (br. 5., 1 H), 2,37 (q, =7,3 Hz,
2 H), 3,40 - 3,63 (m, 2 H), 6,18 (br.
5., 2 H), 7,24 (br. 5., 1 H), 13,43 (br.
5., 1 H)

1,3,86

195

'H NMR (400 MHz, clorofom-d) &
ppm 0,95 (t, 1=7,3 Hz, 3 H), 1,20 (t,
J=1,3Hz, 3 H), 1,38 (dq, J=14,9, 7,4
Hz, 2 H), 1,62 (quin, J=7,4 Hz, 2 H),
1,93 (br. 5., 1 H), 2,37 (q, J=7,3 Hz,
2 H), 3,40 - 3,63 (m, 2 H), 6,18 (br.
5., 2 H), 7,24 (br. 5., 1 H), 13,43 (br.
5., 1 H)

2,3,6

271

-0 o<

'H NMR (400 MHz, DMSO-dg) &
ppm 0,92 (t, J=7,3 Hz, 3 H), 1,26 -
1,38 (m, 2 H), 1,56 (t, J=7,3 Hz, 2
H), 2,53 - 2,57 (m, 2 H), 2,63 - 2,72
(m, 2 H), 3,41 - 3,47 (m, 2 H), 3,71
(s, 3 H), 3,73 (s, 3 H), 6,46 (dd,
=83, 2,5 Hz, 1 H), 6,51 (d, J=2,3
Hz, 1 H), 7,02 (d, J=8,3 Hz, 1 H),
7,24 (br. s., 1 H), 7,61 (br. s., 2 H),
8,15 (t, J=5,6 Hz, 1 H), 11,85 (br. s.,
1 H)

2,3,71

331

'H NMR (400 MHz, DMSO-de) &
ppm 0,89 (t, J=7,3 Hz, 3 H), 1,24 -
1,39 (m, 2 H), 1,54 (quin, J=7,3 Hz,
2 H),2,52 -2,58 (m, 2 H), 2,69 - 2,78
(m, 2 H), 3,38 - 3,45 (m, 2 H), 3,71
(s, 3 H), 6,86 (t, J=7,4 Hz, 1 H), 6,93
(d, I=7,8 Hz, 1 H), 7,12 (dd, J=7.3,
1,5 Hz, 1 H), 7,15 - 7,22 (m, 1 H),
7,26 (s, 1 H), 7,62 (br. s., 2 H), 8,16
(t,J=5,5 Hz, 1 H), 12,01 (br.s., 1 H)

2,3,71

301
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Cau trac

HNMR

Phuon
g phap
LC,
nhiét
doé
phong
(phut)

Khéi
luong
dugc phat
hi¢n
(M+H)

HCI

NH,

'H NMR (400 MHz, DMSO-de)
ppm 0,91 (t, J=7,3 Hz, 3 H), 1,22 -
1,39 (m, 2 H), 1,56 (t, J=7,3 Hz, 2
H), 2,72 - 2,83 (m, 2 H), 2,91 - 3,04
(m, 2 H), 3,43 (q, J=6,5 Hz, 2 H),
7,59 (s, 1 H), 7,72 (br. s., 2 H), 8,06
(dd, 1=8,0, 5,8 Hz, 1 H), 8,56 - 8,69
(m, 2 H), 8,83 (d, J=5,3 Hz, 1 H),
9,03 (s, 1 H), 12,28 (br. s., 1 H)

1,3,34

272

'H NMR (400 MHz, DMSO-ds) &
ppm 0,91 (t, J=7,3 Hz, 3 H), 1,32
(sxt, J=7,4 Hz, 2 H), 1,60 (quin,
J=17,3 Hz, 2 H), 2,85 - 2,96 (m, 2 H),
3,18 - 3,28 (m, 2 H), 3,45 (q, J=6,8
Hz, 2 H), 7,65 (s, 1 H), 7,75 (br. s., 2
H), 7,95 (t, J=6,4 Hz, 1 H), 8,06 (d,
J=8,0 Hz, 1 H), 8,56 (td, J=7,8, 1,4
Hz, 1 H), 8,73 (t, J=5,5 Hz, 1 H),
8,85 (d, J=4,8 Hz, 1 H), 12,28 (br. s.,
1 H)

1,3,33

272

'H NMR (300 MHz, DMSO-ds) &
ppm 0,90 (t, J=7,3 Hz, 3 H), 1,23 -
1,41 (m, 2 H), 1,57 (quin, J=7,3 Hz,
2 H),2,98 (t, J=7,5 Hz, 2 H), 3,39 (d,
J=7,9Hz, 2 H), 3,41 - 3,54 (m, 3 H),
7,64 (d, J=4,9 Hz, 1 H), 7,70 (br. s.,
1 H), 7,87 (d, J=7,2 Hz, 1 H), 7,96
(br. s., 1 H), 8,07 (br. s., 1 H), 8,26
(d, J=7,7Hz, 1 H), 8,37 (br. s., 1 H),
8,61 (br. s., 1 H), 8,96 (br. s., 1 H),
12,03 (d, J=4,3 Hz, 1 H)

2,2,54

322

'H NMR (400 MHz, DMSO-ds) &
ppm 0,85 - 0,93 (m, 3 H), 1,23 - 1,35
(m, 2 H), 1,47 - 1,60 (m, 2 H), 2,63 -
2,72 (m, 2 H), 2,98 (t, J=7,5 Hz, 2
H), 3,46 (br. s., 2 H), 6,88 (d, J=3,3
Hz, 1 H), 6,94 (dd, J=5,1, 3,4 Hz, 1
H), 7,32 (dd, J=5,1, 1,1 Hz, 1 H),
7,43 (d, J=5,3 Hz, 1 H), 7,59 (br. s.,
2 H), 8,27 (t, J=5,8 Hz, 1 H), 11,87
(d, J=5,8 Hz, 1 1)

1,4,52

277
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Phuong phap phén tich. T4t ca cic hop chét khac biét bai LC-MS bing cach sit
dung phuong phap sau:

Phuong phép 1. Agilent 1100 LC-MS trong ché d6 ion duong duoc lép véi cot
YMC-PACK ODS-AQ, 50 x 2,0 mm, 5 pm dugc gilt & nhiét d 50°C. Céac pha dong va
gradien sau ddy dugc str dung trong tong thoi gian tién hanh 10 phat ¢ téc d6 0,8ml/phut,

kiém so4t & 220 nm:

Pha dong A:H20 (0,1%TFA)
B: CH3CN (0,05%TFA)
Thoi gian (phut) % A % B
0 100 0
. 1 100 0
Gradien 5 40 50
1,5 40 60
8 100 0

Phuong phap 2. Agilent 1100 LC-MS trong ché d6 ion dwong dugc lp véi cot
YMC-PACK ODS-AQ, 50 x 2,0 mm, 5 pm dugec gilt & 50°C. Pha ddng va gradien sau
day dugc sir dung trong tdng thoi gian tién hanh 10 phat & tbe do 0,8ml/phut, kiém soat

0220 nm:

A :HO (0,1% TFA)
B: CHsCN (0,05% TFA)
Thoi gian (phut) % A %B
5 10
4,5 20 80
7,5 20 80
8 90 10

Hoat tinh sinh hoc ctia hop chét ¢ cong thirc (I)
MO ta thir nghiém sinh hoc
Danh gia hoat tinh TLR 7 va TLR 8

Kha nidng hoat héa TLR7 (hTLR7) va/hodc TLR8 (hTLRS) clia ngudi ctia hop
chit dugc danh gia trong thir nghiém chi thi t& bao bing cach sir dung céc té bao HEK293
duoc chuyén nhim tam thoi véi vecto biéu hién TLR7 hodc TLRS va cAu tric chi thi
NF«B-luc. Trong mét vi du cAu tric biéu hién TLR biéu hién trinh tw kidu dai tvong

mg hoic trinh tyr d6t bién bao gém ddt bién mét doan lap lai gidu leuxin thir hai cia
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TLR. Céc protein TLR dot bién nhu vay trudc do dugce thé hién 13 man cam hon véi sy

hoat héa chit chti van (US 7498409).

Mot cach ngén gon, cac t& bao HEK293 duoc cho sinh trudng trong moi trudng
nudi cdy (DMEM bd sung FCS 10% va Glutamin 2mM). D& chuyén nhifm c4c té bao
trong céc dia loai 10cm, céc t& bao dugc tach ra bing Trypsin-EDTA, duoc chuyén
nhiém bing hdn hop chira plasmit CMV-TLR7 hodic TLRS (750 ng), plasmit NF«kB-luc
(375 ng) va chét phan tmg chuyén nhiém va dugc G qua dém & nhiét d6 37°C trong
khong khi CO2 5% d dugc 1am 4m. Sau d6, cac té bao di dugc chuyén nhidm duge tich
bang Trypsin-EDTA, duoc rira bing PBS va dugc tai tao huyén phi trong moi trudng
dén mat @6 1,67 x 10° t& bao/ml. Sau d6, 30 microlit t& bao dwgc phan phdi vao mdi 15
trong cac dia 384 15, trong d6 10pL hop chét trong DMSO 4% d3 c6 tir trude. Sau khi i
trong 48 giy & 37°C, CO2 5%, hoat tinh luxiferaza dugc xac dinh bang cach thém 15pl
co chit Steady Lite Plus (Perkin Elmer) vao mdi 15 va doc dit lidu trén thiét bj tao anh
vi dfa ViewLux ultraHTS (Perkin Elmer). Pudng cong dap tng lidu duoc tao ra tir cac
phép do dugc thuc hién 13p lai bbn lan. Tri s6 ndng d6 hiru hiéu thip nhét (LEC), dugc
dinh nghia 1a ndng d6 ma gay ra tc dung cao hon it nhét 13 hai 14n so v6i do 1éch chuin
ctia thir nghiém, dwgc x4c dinh cho timg hop chét.

Déng thoi, chudi pha lodng tuong tu ctia hop chét dwoc st dung (10puL hop chit
trong DMSO 4%) véi 30uL mdi 18 ctia cac té bao dugc chuyén nhidm chi v6i clu trac
chi thi NF«B-luc (1,67 x 10° c4c t& bao/ml). Sau khi @ trong séu gi0o & nhiét d6 37°C,
CO2 5%, hoat tinh luxiferaza dugc xac dinh b%mg cach thém 15ul co chét Steady Lite
Plus (Perkin Elmer) vao mdi 18 va doc dit liéu trén thiét bi tao anh vi dia ViewLux

ultraHTS (Perkin Elmer). Dt liéu vé sang loc d6i duge bao cdo dudi dang LEC.

T4t ca cac hop chét da thé hién CC50 >24uM trong thi nghiém HEK 293 TOX

dugce mo ta trén day.
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Khéi  luong |Khéi lugng hTLRS
hTLR7 (LEC) | (LEC)

2,4 1,3

6,7 6,5

2,4 12

5 13

1,2 1,4

0,6 1,6

0,5 1,2

81 3,6
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):
Ry X
L
Ry~ Z
N NH
AR

hodc mubi duoc dung cua no, trong do:

Ri 1a hydro, flo, hydroxy, amin, Ci¢ alkyl, Ci alkylamino, Ci alkoxy,
Cs.7xycloalkyl, Cs.7 heteroxyclyl, aryl, heteroxyclyl hai vong, arylalkyl, heteroaryl,
heteroarylalkyl, aryloxy, heteroaryloxy, carboxy, carboxy este, hoic amido, mdi nhém
nay duogc thé tuy y béng mot hodc nhiu phe‘in tir thé doc 1ap dugc chon tr halo, hydroxy,
amino, Ci alkyl, di-(Ci-¢)alkylamino, (Ci-4)alkoxy-(Ci-4)alkyl, Ci- alkylamino, Ci-
alkyl, Ci- alkoxy, Cs.s xycloalkyl, carboxy, carboxy este, amido, heteroxyclyl, aryl,
alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl, hodc xyano;

Rz 1a Ci.¢ alkyl, dugc thé tuy y bz‘?mg mot hodc nhiéu phﬁn tr thé duge chon tir
halo, hydroxy, amino, xyano, carboxy, carboxy este, amido, C1.3 alkyl, Ci-3 alkoxy hodc
Cs.6 xycloalkyl,

vé6i diéu kién 13 N-(2-amino-5-phenetylpyrimidin-4-y1)-N-pentylamin bi loai tr.

2. Hop chét c¢6 cong thire (I):

R1\/I\N
Reey AL P
H D

hodc muoi dugc dung ctia nd, trong do:

NH,

R 1a heteroxyclyl, va

R 14 C1-6 alkyl dugc thé bang mdt hogc nhiéu hydroxyl.
3. Hop chit theo diém 1, trong do:

R1 1a hydro, va

R> duoc thé tiry ¥ bing mot hodc nhiéu phén tir thé ddc 1ap duge chon tir halo,
hydroxy, amino, xyano, carboxy, carboxy este, amido, C1-3 alkyl, C1.3 alkoxy, hodc Cs
xycloalkyl.
4. Duoc phém chtra hop chét theo diém 1 hodc mudi dugc dung cuia nd cung v4i mot

hodc nhidu ta dugc, chit pha lodng hedc chét mang duge dung.
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5. Hop chét duge chon tlr nhém bao gbm:

|\N X
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