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Linh vue ky thuit dwoc dé cap
Sang ché dé cap dén hop chat 1am chit chu véan thu thé giéng Toll 7 (Toll-Like
Receptor 7 -TLR7), va dugc phdm chira hop chét nay.

Tinh trang ky thuit ciia sing ché

Su phét hién sém céc nhém tac nhan gay bénh cu thé dugc thuc hién bsi hé
mién dich bim sinh véi su trg gilp cua céc thy thé nhé4n dién md hinh (PRR). Cac yéu
t6 gdy bénh da dwoc phat hién nay bao gdm virut, vi khudn, dong vat nguyén sinh va
nim, va mdi yéu td gdy bénh nay biéu hién co dinh mot tip hop cac phan tir chéng
chiu dot bién, dic hiéu nhém duge g0i la cdc mo hinh phéan tir di kém véi tdc nhan gay
bénh (PAMP). Cac d4u chuin phén tir nay c¢6 thé duge cdu thanh tir cac protein, hydrat
cacbon, lipit, axit nucleic hodc Két hop cia ching, va cé thé & bén trong hodc bén
ngoai. Vi du vé cac PAMP bao gdm céc hydrat cacbon vi khuin (lipopolyxacarit hoic
LPS, manoza), axit nucleic (ADN hodc ARN vi khuén hoic virut), peptidoglycan va
cac axit lipotechoic (tir vi khuan Gram duong), N-formylmethionin, lipoprotein va céc
glucan nim.

Céac thu thé nhén dién mé hinh dwgc tién hoa dé tan dung ba dac tinh cua
PAMP. Thir nhit, biéu hién co dinh cho phép vat chii phét hién tac nhin giy bénh bt
ké giai doan vong doi ctia nd. Thir hai, cic PAMP nay dic hiéu nhém, cho phép vit
chii phén biét cc tac nhan gy bénh v6i nhau va tir d6 tao ra phan ing. Thit ba, chéng
chiu v6i d6t bién cho phép vat chii nhan biét tac nhan gy bénh bit ké ching cu thé
cua no.

Céc thu thé nhan dién m6 hinh c6 lién quan dén khong chi viéc nhan dién céc
tac nhan giy bénh qua cac PAMP cila chiing. Mot khi dugc gin vao, cac thu thé nhan
dién mo hinh c¢6 xu huéng két cum, thu hdi cac protein ndi bao va protein ngoai bao
khac thanh phirc, va khéi dau chudi truyén tin hiéu ma tac dong sau cing la phién ma.
Thém vao do, cac thu thé nhan dién md hinh lién quan dén cac chirc nang hoat hoa bd
thé, dong tu, thuc bao, viém, va gy chét theo chuong trinh trong phan tng dé phat

hién tadc nhan gay bénh.
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Céc thu thé nhan dién m6 hinh (PRR) ¢6 thé dugc chia thanh cac PRR nhép bao
hozc PRR tin hiéu. Cac PRR tin hiéu gdm céc ho 16n ctia thu thé giéng Toll gin mang
(TLR) va thu thé twong tw NOD, trong khi cic PRR nhép bao thiic ddy viée gin vao,
nudt va pha hay vi sinh vat bang cach thuc bao ma khong tai truyén tai tin hiéu ndi
bao, duge tim thiy trong tit ca cac thuc bio va gdy ra su loai bo céac t€ bao chét theo
chuong trinh. Thém vao d6, cac PRR nhdp biao nhén biét cac hydrat cacbon va gdm
cac thu thé manoza cta dai thuc bao, cac thu thé glucan c6 & tAt ca cac thuc bao va cc
thu thé don dep nhén dién céac phéi tir ¢ dién tich. Tai liéu W0O2014/056953 A1 mod ta

dan xuat pyrolopyrimidin nhu 12 chét diéu bién thu thé giéng Toll.

Ban chit k§ thuit cia siang ché

Muc dich cta sang ché 14 d& xudt hop chét va dugc pham chira hop chét nay, 1a
chat cht van thu thé giéng Toll 7. Chét chi van TLR7 ndy 14 cac chét ting cuong kha
nang (potentiator) mién dich. Sang ché ciing dé xudt cac ché phim tao phan tmg mién
dich chira cac chét chu van TLR7 nay.

Theo mdt khia canh, cac hop chit, va mudi duoc dung, céc chét déng phén

riéng 1¢ va hdn hop cic chit dong phan clia chiing, c6 cong thirc ciu tric theo cong

thac (I):
—0
R! R3
H,NT N
cong thuc (I)
trong do:

R' 1a -NHR® hoic -NHCHRR?;

R’ 1a H, -L,R", -OL,R"%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R"?,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hodc tetrazolyl;

R*1aH, -L,R", -OL,R", -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R "%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hodc tetrazolyl;

trong d6, néu R® 1a H, thi R* 1a -L,R"?, -OL,R", -C(CH;),R "%, -P(=0)(OH),,
-P(=0)OH(OR”), -CF,R "%, -CF,C(=0)0OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hoic tetrazolyl;
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hozc néu R* 1a H, thi R® 12 -L,R", -OL,R'?, -C(CH;),R'?, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -
L,C(=0)OH, -L,C(=0)OH, -OL,C(=0O)OH hoic tetrazolyl;
L; 14 -(CHp)u-;
L, 1a -(CHy)m-;
Ly 12 -(CHz)n(CHR "' CH,)(CHy)y;
RS 1a -C;-Cgalkyl;
R”1a -C,-Csalkyl;
R’1aL,0H;
mdi R" doc 14p duoc chon tir -OH;
R" 1a:
a) tetrazolyl khong dugc thé;
b) tetrazolyl dugc thé bang -L;C(=0)OH;
hoéc
¢) heteroxycloalkyl c6 5-6 canh ¢6 1 dén 2 nguyén tir khac loai doc lap
duge chon tir N va O dugc thé bing -C(=0)OH;
mdi m doc 1ap dugc chon tir 1, 2, 3, va 4,
va
mdi n doc 1ap duge chontir 0, 1, 2, 3, va 4.
Theo céc phuong an cu thé, hop chit c6 cong thire (I) 12 hop chit c6 cong thirc
(Ia) hodc cong thac (Ib):

—0 —0
Rl < > R3 !
N ’d N N ’ N 4
s YW R
H,N” °N H,N” °N
cong thuc (Ia) cong thirc (Ib).

Theo cac phurong an cu thé vé cac hop chét ¢ cong thire (1),
R' 1a -NHR® hoic -NHCHRR?;
R’1aH, -OL,C(=0O)OH hodc tetrazolyl;
R*1a H, -L,R"% -OL,R"%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH hoic

tetrazolyl;



27709

trong d6, néu R’ 1a H, thi R* 1a -L,R", -OL,R", -C(CH;),R"?, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0O)OH, -L,C(=0)OH hodc tetrazolyl,
hoidc néu R*1a H, thi R® 1a -OL,C(=0O)OH hodc tetrazolyl,;
L; 12 <(CHy)m-;
L, 12 <(CHy)m=;
Ly 12 -(CHp)m(CHR"'CH,)(CHp)y;
R® 13 -C;-Cgalkyl;
R’ 14 -C;-Csalkyl; metyl
R’1aL,0H;
mdi R ddce lap duge chon tir -OH;
R la:

a) tetrazolyl khong dugc thé;

b) tetrazolyl dugc thé bang -L;C(=0)OH;

hoac
¢) heteroxycloalkyl c6 5-6 canh c6 1 dén 2 nguyén tir khac loai ddc 1ap duoc
chon tir N va O duge thé bang -C(=0)OH;

mdi m doc 14ap duge chon tir 1, 2, 3, va 4,
va
mdi n doc lap duge chontir 0, 1, 2, 3, va 4.

Theo cac phurong 4n cu thé vé cac hop chit c6 cong thirc (Ia) hodc cong thuc
(Ib),
R' 1a -NHR® hoic -NHCHR®R?;
R’ 1a H, -L,R", -OL,R'%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R'?,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH, }HJ%N’ hodic AN :
R*1a H, -L,R", -OL,R'%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R'%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,

LI

-OL,C(=0)OH, S hoge % N ;
trong d6, néu R* 1a H, thi R* 1a -L,R'%, -OL,R"%, -C(CH;),R'%, -P(=0)(OH),,
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-P(=0)OH(OR”), -CF,R"%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH, }%J\\N' hodic AN :
hodc néu R* 1a H, thi R 14 -L,R"%, -OL,R"%, -C(CH;),R", -P(=0)(OH),,

-P(=0)OH(OR”), -CF,R"?, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,

N /| N
L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH, }‘}\N ,jl% N,
L; 13 -(CHp)m;
L, 1a -(CHp)-;
L7 12 <(CHy)m(CHR "' CHp)(CHo)y;
R® 1a -C5-Cgalkyl;
R’ 1a -C;-Csalkyl;

R’ 1aL,0H;
mdi R doc iap duoc chon tir -OH;
R" la:
HN,r\g\N w—NH
N ’,N
a) }L{AN hodc :’IL:LN
0
HO’/g
N
b) }EJ\N
hoidc
N~ ~COH N~ ~CO.H Q"”’COZH
c) T , T hoac T

mdi m doc 1ap dugce chon tir 1, 2, 3, va 4,
va

mdbi n doc 18p dugce chQn_tl‘I 0,1,2,3,vad4.

Theo céc phuong an cu thé v& cac hop chét c6 cong thire (I), cong thirc (Ia) va

cong thue (Ib),
R! 1a -NHR® hoic -NHCHR®R’;
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HN- N NH
J N J\ N
R*1a H, -OL,C(=0)OH, AN AN
R*1a H, -L,R'% -OL,R", -C(CH;),R", -P(=O)(OH)2, -P(=0)OH(OR”), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
HN’N /NH

s z*“

hoac

hoic
trong d6, néu R® 1a H, thi R* 1 -L,R"%, -OL,R"?, -C(CH;),R", -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R"?, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,

HN’N N—NH
35\ N E&\ N
-L,C(=0)OH, -L,C(=0)OH, hozc
HN’N fNH
s N J\ N
hodc néu R* 1a H, thi R® 1a -OL,C(=0)OH, Eﬁ Es

L, 12 -(CHy)p-;

L, 13 -(CHy)-;

L; 12 -(CHy)m(CHR " CHy)(CH,)o-;
R® 14 -C3-Cgalkyl;

R’ 1a -C;-Cialkyl;

R’ 1aL,0OH;
mdi R!! doc 14p dwoc chon tir -OH;
R a:
HN’N N-NH
s, N J\ N
a) }% hodc 3%
0O
Hng
N- N
| N
b) N
hoic
Q\COZH Q‘COZH <N>”‘”COZH
c) | , AWWN ho#c mﬁmm ;

1n5in1d©cl@3duqcchontﬁ1,2,3,Vé4,

va
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mdi n doc lap duge chon tir 0, 1, 2, 3, va 4.

Theo cac phuong 4n cu thé vé cac hop chét co cong thirc (I), cong thire (Ia) va
cong thue (Ib), L 1a -CH,-; L, 1a -CH,- hoic -CH,CH,-; L, 14 -(CH,),(CHR''CH,),-;
R®1a -Cyalkyl hoac -Csalkyl; R 1a metyl, etyl hoic propyl, va R'' 14 OH.

Theo cac phuong 4n cu thé vé cac hop chét c6 cong thirc (I), cong thic (Ta) va
cong thirc (Ib), R' 1a —-NHR®; R? 1a H; R* 13 -L,R'%; L, 13 <(CHy)m-; R® 12 -C5-Cgalkyl;

R" 1a:
a) tetrazolyl khong duoc thé;
b) tetrazolyl dugc thé bing -L,C(=0)OH;
hoac
¢) heteroxycloalkyl c6 5-6 canh c¢6 1 dén 2 nguyén tir khac loai ddc lap
duge chon tir N va O duge thé bing -C(=0)OH,

va

mdi m doc 1ap duge chontir 1, 2, 3, va 4.

Theo cac phuong 4n cu thé vé cac hop chét c6 cong thire (1), cong thirc (Ia) va
cong thie (Ib), R! 1a -NHR®; R® 1a H; R* 13 -L,R'%; L, 14 -CH,- hodc -CH,CH,-; R® 14
-Csalkyl; va

R" 1a:
HN-N, N-NH
s N J\ N
a) }ls hodc H’?
0
HO/%
N -N,
y
hoac
c) | , NTW hoic N

Theo cac phuong 4n cu thé vé cac hop chét c6 cong thire (I), cong thirc (Ia) va

cong thire (Ib), R' 1a —-NHR®; R® 1a H; R* 1a -L,R"%; L, 1a -CH,- hozic -CH,CH,-; R® 12
-Csalkyl; va
R" Ia:
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HN-N, N-NH

LN N
o N L

hoic
hodc

{com Cmoom L Pcon
-N\Jl'\l\l\o NN

| |
WA

b) , hoic |
Theo céc phuong 4n cu thé v& cac hop chét c6 cong thire (I), cong thirc (Ia) va
cong thire (Ib), R' 1a —-NHR®; R® 1a H; R* 14 -L,C(=0)OH; L, 12 -CH,- hoic -CH,CH,-;
va R®1a -Csalkyl.
Theo céc phuong an cu thé v& cac hop chét ¢ cong thire (1), cong thirc (Ta) va
cong thire (Ib) hop chit nay duge chon tir:
5-(5-((1H-tetrazol-5-yl)metoxy)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5SH-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)pentan-1-ol;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
N4-hexyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-SH-pyrolo[3,2-d]pyrimidin-
2,4-diamin;
(S)-2-((2-amino-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrolo|[3,2-
d]pyrimidin-4-yl)amino)hexan-1-ol;
axit 2-(5-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)-2H-tetrazol-2-yl)axetic;
5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-N4-pentyl-5SH-
pyrolo[3,2-d]pyrimidin-2,4-diamin;
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(S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
5-(5-(diflo(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;

axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)-2,2-difloaxetic;

axit (3R,5R)-7-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[ 3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)-3,5-dihydroxyheptanoic;

axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic;

axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)axetic;

axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic;

axit (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic;

metyl hydro (3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)phosphonat;

axit (E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)acrylic;

axit 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)propanoic;

axit (S)-3-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5SH-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)propanoic;

axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yDmetyl)-3-metoxybenzyl)pyrolidin-2-carboxylic ;

axit (R)-1-(3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic, va
axit 2-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-3-

metoxyphenoxy)axetic.

Theo cac phuong 4n cu thé vé cac hop chit c6 cong thire (I), cong thirc (Ia) va

cong thire (Ib) hop chit nay dwgc chon tir:
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axit 2-(3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic ;

axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic ;
5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin;

axit (S)- 1-(4-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic, va

axit (R)- 1-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic.

Theo khia canh khéc, sang ché dé xuit cac hop chit c6 cong thirc (I), cong thirc
(Ta) va cong thirc (Ib), va dugc pham chira cic hop chit ¢ cong thire (I), cong thire
(Ta) va cong thirc (Ib) dé ding trong diéu tri.

Theo mét khia canh khac, sang ché dé xuét duoc phém chira lugng c6 hi€u qua
diéu tri bénh cia hop chit c6 cong thire (I), cong thirc (Ia) hodc cong thirc (Ib), va chét
mang duoc dung. Theo cic phuong 4n cu thé vé duge phim nay, duoc phdm nay duge
bao ché dé st dung trong tinh mach, sir dung trong mét, sir dung trong co, str dung qua
dudong miéng, sir dung qua dudng ti€u hoda, st dung qua dudong miii, hat, st dung
ngoai da, sir dung cho mit hodc sir dung cho tai. Theo céc phuong 4n khéc, duoc
phdm nay & dang vién nén dai, vién nén tron, vién nang, dung dich, dang hit, dung
dich phun dung cho miii, dang thube dan, dung dich, nhii tuvong, thuc ma, dang nho
mat hodc dang nhé tai. Theo cic phwong 4n khac, dugc phim nay con bao gbm mot
hodc nhiéu chét diéu tri bd sung.

Theo mét khia canh khac, sang ché d& xuét thubc dé dung trong diéu tri bénh
nhan méc bénh hoic rdi loan lién quan dén hoat tinh thu thé TLR7, va cac thubc nay
chtra lugng ¢ hiéu qua diéu tri bénh ciia hop chét c6 cong thuc (I), cong thirc (Ia)
hodc cong thirc (Ib).

Theo mdt khia canh khac, sang ché dé xuét cac hop chét dé dung trong phuong
phép diéu tri y té, trong d6 phuong phap diéu trj y t& nay dé didu tri bénh lién quan
dén hoat tinh thu thé TLR7, trong d6 bénh nay dugc chon tir bénh do x4m nhiém, bénh
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do nhiém virut, bénh do viém, bénh dudng hé hip, bénh vé da, bénh tu mién, bénh do
tang sinh t€ bao hodc bénh ung thu, va trong d6 hop chét 1a hc_n; chit ¢ cong thirc (I),
cong thirc (Ia) hodc cong thirc (Ib). Theo cac phuong 4n cu thé vé& cic phwong phép
ndy, bénh hodc tinh trang ndy la bénh hen, bénh viém phdi tic nghén man tinh
(COPD), hoi ching suy hd hip tién trién & nguoi 16n (ARDS), bénh viém loét dai
trang, bénh Crohn, bénh viém phé quan, bénh viém da, bénh day sirng quang hda & da,
bénh ung thu biéu mo t& bao day, bénh ung thu bang quang, bénh viém miii di tng,
bénh Véy nén, bénh xo cung bi, bénh mé day, bénh viém khép dang thép, bénh da xo
cing, bénh ung thu, bénh ung thu va, HIV, bénh viém gan, bénh viém gan C hodc
bénh luput. Theo cic phuong 4n cu thé vé cic phuong phap nay bénh nay 1 bénh
viém gan B, bénh viém gan C, bénh ung thu dai truc trang hodc bénh ung thu biéu mo

té bao gan.

MO ta chi tiét sang ché
Pinh nghia

Thudt nglt “alkyl,” nhu dugc st dung & day, dé cap dén hydrocacbon mach
thing hodc dugc phan nhanh no. Theo cic phwong 4n cu thé, cic nhém alkyl tiy y
duogc thé. Nhu duoc st dung & day, cac thuat ngit "C;-Csalkyl", "Ci-Cjalkyl", "C;-
Csalkyl", "C,-Cgalkyl", "C;-Cralkyl" va "C;-Cgalkyl" @& cap dén nhom alkyl chira it
nhét 1, va nhidu nhét twong tng 14 3, 4, 5, 6, 7 hodc 8 nguyén tir cacbon. Néu khong
duge cu thé héa theo cach khac, nhom alkyl thuong 1a C;-Cg alkyl. Cac vi du khong
gidi han v& cac nhém alkyl nhu duge sir dung & ddy bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, hexyl, heptyl, octyl,
nonyl, dexyl va tuong tu.

Thuat ngit “nguyén tir khac loai,” nhu duoc sir dung & ddy, d& cap dén céc
nguyén ti nito (N), oxy (O) hodc luu huynh (S).

Thuat ngit “heteroxycloalkyl,” nhu dwoc st dung & ddy d& cép dén chu tric
vong hydrocacbon mdt vong ¢ 3-6 canh no, ciu tric vong hydrocacbon mdt vong ¢
5-6 canh no, ciu triic vong hydrocacbon hai vong ngung tu c¢6 6-9 canh no, hoic cu
truc vong hydrocacbon ba vong ngung tu ¢6 10-14 canh no, trong d6 mot dén bén
nguyén tir vong cacbon cia ciu triic vong hydrocacbon nay dugc thay thé bing mot
dén bdn nhém doc 1ap dugc chon tir -O-, -NR-, hodc -S-, trong d6 R 1a hydro, C;-

Cjalkyl hodc nhém bao v€ amino.
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Céc vi du khong gi6i han vé cic nhém heteroxycloalkyl, nhu duge sir dung &
day, bao gdm aziridinyl, aziridin-1-yl, aziridin-2-yl, aziridin-3-yl, oxiranyl, oxiran-2-
yl, oxiran-3-yl, thiiranyl, thiiran-2-yl, thiiran-3-yl, azetadinyl, azetadin-1-yl, azetadin-
2-yl, azetadin-3-yl, oxetanyl, oxetan-2-yl, oxetan-3-yl, oxetan-4-yl, thietanyl, thietan-
2-yl, thietan-3-yl, thietan-4-yl, pyrolidinyl, pyrolidin-1-yl, pyrolidin-2-yl, pyrolidin-3-
yl,  pyrolidin-4-yl,  pyrolidin-5-yl,  tetrahydrofuranyl, tetrahydrofuran-2-yl,
tetrahydrofuran-3-yl, tetrahydrofuran-4-yl, tetrahydrofuran-5-yl, tetrahydrothienyl,
tetrahydrothien-2-yl, tetrahydrothien-3-yl, tetrahydrothien-4-yl, tetrahydrothien-5-yl,
piperidinyl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperidin-5-
yl, piperidin-6-yl, tetrahydropyranyl, tetrahydropyran-2-yl, tetrahydropyran-3-yl,
tetrahydropyran-4-yl, tetrahydropyran-5-yl, tetrahydropyran-6-yl,
tetrahydrothiopyranyl, tetrahydrothiopyran-2-yl, tetrahydrothiopyran-3-yl,
tetrahydrothiopyran-4-yl, tetrahydrothiopyran-5-yl, tetrahydrothiopyran-6-yl,
piperazinyl, piperazin-1-yl, piperazin-2-yl, piperazin-3-yl, piperazin-4-yl, piperazin-5-
yl, piperazin-6-yl, morpholinyl, morpholin-2-yl, morpholin-3-yl, morpholin-4-yl,
morpholin-5-yl, morpholin-6-yl, thiomorpholinyl, thiomorpholin-2-yl, thiomorpholin-
3-yl, thiomorpholin-4-yl, thiomorpholin-5-yl, thiomorpholin-6-yl, oxathianyl,
oxathian-2-yl, oxathian-3-yl, oxathian-5-yl, oxathian-6-yl, dithianyl, dithian-2-yl,
dithian-3-yl, dithian-5-yl, dithian-6-yl, azepanyl, azepan-1-yl, azepan-2-yl, azepan-3-
yl, azepan-4-yl, azepan-5-yl, azepan-6-yl, azepan-7-yl, oxepanyl, oxepan-2-yl, oxepan-
3-yl, oxepan-4-yl, oxepan-5-yl, oxepan-6-yl, oxepan-7-yl, thiepanyl, thiepan-2-yl,
thiepan-3-yl, thiepan-4-yl, thiepan-5-yl, thiepan-6-yl, thiepan-7-yl, dioxolanyl,
dioxolan-2-yl, dioxolan-4-yl, dioxolan-5-yl, thioxanyl, thioxan-2-yl, thioxan-3-yl,
thioxan-4-yl, thioxan-5-yl, dithiolanyl, dithiolan-2-yl, dithiolan-4-yl, dithiolan-5-yl,
pyrolinyl, pyrolin-1-yl, pyrolin-2-yl, pyrolin-3-yl, pyrolin-4-yl, pyrolin-5-yl,
imidazolinyl, imidazolin-1-yl, imidazolin-3-yl, imidazolin-4-yl, imidazolin-5-yl,
imidazolidinyl, imidazolidin-1-yl, imidazolidin-2-yl, imidazolidin-3-yl, imidazolidin-
4-yl, imidazolidin-4-yl, pyrazolinyl, pyrazolin-1-yl, pyrazolin-3-yl, pyrazolin-4-yl,
pyrazolin-5-yl, pyrazolidinyl, pyrazolidin-1-yl, pyrazolidin-2-yl, pyrazolidin-3-yl,
pyrazolidin-4-yl, pyrazolidin-5-yl, hexahydro-1,4-diazepinyl,
dihydrofuranyldihydropyranyl, 1,2,3,6-tetrahydropyridinyl, 2H-pyranyl, 4H-pyranyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, 3-azabixyclo[3,1,0]hexanyl, 3-
azabixyclo[4,1,0]heptanyl, pyrolidinyl-2-on, piperidinyl-3-on  piperidinyl-2-on,
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piperidinyl-4-on, va 2H-pyrolyl.

A%

Thuét ngit “c6 kha nang dugc cha‘ip nhan” dbi véi dang bao ché, ché phém hodc
thanh phin, nhu dwoc st dung & ddy, nghia 1a khong c¢6 anh hudng bat loi dai ding
dén stc khoe tdng quat ciia dbi tuong durge didu tri.

Thuét ngir “su 4p dung” hodc “viéc 4p dung” hop chit theo sang ché c6 nghia
13 cung cAp hop chét c¢6 cong thic (I) hoic mudi duge dung ciia né dén dbi twong cin
dugc diéu tri.

Thuat ngit “bénh ung thu” nhu dugc sir dung & ddy dé cap dén su ting trudng
bét thudng cia cac t& bio ma c6 xu huéng din dén viéc ting sinh mot cach khong
kiém soat va, trong mot s trudong hop, din dén di cin (lan rong). Céc loai bénh ung
thu bao gém, nhung khong chi giéi han &, cac khdi u rén (ching han nhu cac khéiu &
bang quang, rudt, ndo, vi, ndi mac tir cung, tim, than, phéi, mo thudc hé bach huyét
(bénh u lympho), budng trimg, tuyén tuy hodc co quan ndi tiét khac (tuyén giap),
tuyén tién liét, da (bénh u hic t6) hodc cac khdi u lién quan dén mau (ching han nhu
cac bénh bach ciu).

Thuét ngit “chit mang” nhu duoc sir dung & ddy, dé cap dén cac chét hodc hop
chéit héa hoc tao diéu kién thuan loi cho su két hop hop chit duoc mé ta & day vao té
bao hoac mo.

Céc thuét ngit “ddng ap dung” hodc “ap dung két hop” hoic twong tw nhu duge
sir dung & dy co6 nghia 1a bao ham viée 4p dung cac chat didu tri duge chon cho mot
bénh nhan, va dugc chii dinh d& bao gdm cac phac dd didu trj trong d6 cac chit nay
khong nhét thiét dugc st dung theo dudng ding giéng nhau hodc ciing mét thoi diém.

Thuat ngit “ri loan ngoai da”, nhu dugce sir dung & day d& cap dén rdi loan vé
da. Céc rbi loan ngoai da nay bao gdm, nhung khong chi gi6i han &, cac rdi loan giy
viém hoic rdi loan ting sinh & da, nhu 13, bénh viém da co dia, cac r6i loan gdy bong
nude, bénh td chic lién két, bénh viém da tiép xuc eczema, bénh Kawasaki, chimg do
mat (rosacea), hoi chiing Sjogren-Larsso, bénh day sirng quang héa & da, bénh ung thu
biéu mb té bao day va bénh mé day.

Thuét ngir “chit pha loang”, nhu duoc st dung & ddy, dé cip dén cac hop chit
hoa hoc dugce sir dung d& pha lodng hop chit duge mé ta & day trude khi truyén. Céc
chét pha loang ciing duoc sir dung dé én dinh cac hop chét duge mo ta & day.

Céc thuat ngit “lugng c6 hiéu qua” hodc “lugong c6 hi€u qua diéu tri”, nhu duge

sit dung & ddy, dé cap dén luong du ciia hop chit dugec mo ta & day dé khi duoge st
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dung s€ lam thuyén gfém dén mot mirc dd ndo d6 mot hodic nhidu tridu chung cia
bénh hoic tinh trang duoc diéu tri. Két qua nay cé thé 1a viéc giam va/hodc 1am diu
cac diu hiéu, tridu chirng, hodc nguyén nhan gy bénh, hodc su thay dbi mong mubn
khac cta hé thdng sinh hoc. Vi dy, “lugng c¢6 hiéu qua” cho cic ng dung didu tri
bénh 1a lugng ché phadm chira hop chét da dugc boc 16 & day duge yéu cau dé mang lai
su giam dang k& vé 1am sang céc tridu chimg ctia bénh. “Lugng c6 hiéu qua” thich hop
trong trudong hop riéng 16 bat ky c¢6 thé dugc xac dinh bang cach sir dung cac k¥ thuat,
nhu 14 nghién ctru thang liéu.

Céc thuat ngtt “tang cuong” nhu dugce sir dung & ddy, c6 nghia 1a ting hodc kéo
dai hiéu lyc hodc khoang thoi gian ciia tic dong mong mudn. Do d6, dé ting cudong tac
dong cta cac chit didu tri, thuat ngit "ting cudong" dé cip dén kha ning gia ting hodc
kéo dai, hiéu luc hodc khoang thoi gian, tic dong cia cac chit diéu tri khéc 1én hé
théng. "Lugng c6 hidu qua dé ting cudng”, nhu duge st dung & day, dé cap dén luong
du dé ting cudng tac dong ctia chét didu tri khac trong hé théng mong mudn.

Thuét ngit “ta dugc” d& cap dén chét di kém cin thiét bat ky c6 thé c6 mit
trong dang lidu thanh phdm. Vi du, thuat ngir “t4 dugc” bao gbém ta duge van chuyén,
ta duoc dinh, td dugce ra, ta duge don (cac chét pha lodng), t4 dugc truot, chét tao
huyén phi/chét phan tén, va twong tur.

Céc thuat ngir “xo0” hodic “réi loan gdy x0” nhu duge sir dung & day, dé cap dén
cac tinh trang theo sau viém cép tinh hodc man tinh va c6 lién quan dén su tich tu té
bao va/hodc collagen bit thuong va bao gdm nhung khong chi gi6i han & xo & cac co
quan hodc md riéng 1¢ ching han nhu tim, than, khép, phdi hoic da, va bao gdm cic
rdi loan nhu xo phdi v6 cin va xo phé nang vo can.

Thuét ngit “do kham va diéu tri”, nhu duoc sir dung & day, c6 nghia Ia tinh
trang, rdi loan, hodc bénh duge tao ra bi x4u di do didu tri y hoc hodc diéu tri phau
thuét.

Thuét ngit “lugng ¢ hiéu qua vé mién dich hoc”, nhur duge sir dung & diy, c6
nghia 13 viéc 4p dung luogng vira di cho ca thé, & liéu don hozc 12 bd phan ciia mot
chudi, c6 hiéu qua dé didu trj phong hogc diéu tri bénh hoic rdi loan vé mién dich.
Luong nay thay dbi phu thudc vao st khoe va tinh trang thé chit ciia ca thé dugc didu
tri, tudi, nhém trong phén loai hoc cta ca thé duogc diéu tri (vi du, linh trudng khong
phai ngudi, dong vat linh truéng, v.v). kha ning ctia hé mién dich cia cac thé dé tong

hop céac khang thé, mirc d§ bao vé mong doi, danh giad cia bac si diéu tri vé tinh trang
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y té, va cdc nhan t6 c6 lién quan khac. Puge mong doi rang luong nay s& nim trong
khoang kha rong c6 thé dugc xac dinh thong qua cac thir nghiém thong thudng.

“Phan tng vé mién dich” hodc “phan tmg mién dich” véi khang nguyén hoic
ché phém, nhu duge st dung & day, dé cap dén su phat trién cac phan Ung mién dich
té bao va/hodc phan ng mién dich dich thé trong ddi twong véi khang nguyén hodc
ché phim.

Phan tmg mién dich bao gdm phan ttng mién dich bdm sinh va phan ttng mién
dich thich tmg. Cac phan tmg mién dich bim sinh 1 cac phan {mg tac dong nhanh tao
ra hang phong thu thi nhét ctia hé mién dich. Nguoc lai, tinh sinh mién dich thich tng
stt dung su chon loc va va mé rdng dong vo tinh cla céc t& bao mién dich c6 cac gen
thu thé duogc tai sip xép thude séma (vi du, cc thy thé t& bao T va cac thy thé té bao
B) nhan biét cac khéng nguyén tir tic nhan gy bénh hodc rdi loan da néu (vi dy, khéi
), tir d6 tao ra tri nhé vé mién dich va dic hiéu. Cac phan tmg mién dich thich tmg,
trong s6 nhiéu tac ddng ciia ching, dan dén su bung phat nhanh chéng cua cac xytokin
gy viém va hoat héa cic té bao trinh dién khang nguyén (APC) ching han nhu dai
thue bao va cac té bao tua. D phan biét cac tac nhan gy bénh véi cac thanh phan cia
ban than, hé mién dich bim sinh sir dung mot loat cac thu thé bat bién twong dbi phat
hién ééc tin hiéu tir cac tac nhan gy bénh, con dugc biét 1a cac md hinh phéan tir di
kém v6i tac nhan gy bénh, hay cac PAMP. Co ché ding sau tidém lyc ciia cic phan
g mién dich ndy da duoc bao cdo 1a ¢6 lién quan dén cac thu thé nhan dién md hinh
(PRR), duoc biéu hién khac nhau trén nhiéu loai té bao mién dich, bao gém cac té bao
bach cdu don nhéan trung tinh, dai thuc bao, t bao tua, té bao tiéu diét ty nhién, té bao
B va mot s6 té bao khong mién dich chfmg han nhu cac t& bao biéu md va cac té bao
ndi mo. Su tham gia cta cac PRR din dén su hoat héa mot s6 té bao trong sb céac té
bao nay va viée tiét xytokin va chemokin ctia chiing, ciing nhu viéc trudng thanh va di
tri cia cac té bao khac. Song song véi d6, diéu nay tao ra moi truong gy viém din
dén viéc thiét 14p cac phan tmg mién dich thich tmg. Cac PRR bao gdm céac thy thé
ctia céac té bao khong thuc bao, ching han nhu cac thu thé gidng Toll (TLR) va cac
protein mién oligome hoa gin két nucleotit (NOD), va cac thu thé cam Ung qua trinh
dai thuc bao, ching han nhu cdc thu thé don dep (scavenger receptor), cac thu thé
manoza va céc thu thé B-glucan. Céc t& bao tua dugc ghi nhan 12 mot trong s cac loai
t& bao quan trong nhat dé khéi dau viéc mdi cac té bao T trg gitip CD4 ™ (Ty) non va dé

cam (g biét hoa cac té bao T CD8" thanh céc té bao tiéu diét. Truyén tin hiéu TLR da
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duge bdo céo 13 ¢6 vai trd quan trong trong viée quyét dinh chit lwong cia cac phan
ting té€ bao T trg gitp ndy, vi dy, bang ban chit cia tin hiéu TLR nay quyét dinh kiéu
cu thé ctia phan tmg Ty duoc quan sat (vi dy, phan tng Tyl v6i phan tng Ty2). Su két
hop cta khang thé (dich thé) va sinh mién dich té bao dugc tao ra nhu 14 bd phén cua
phan tng kiéu Tyl, trong khi phan tng kiéu T2 chii yéu 13 phan ting khéng thé.

“Phan tmg mién dich dich thé” d& cap dén phan ng mién dich do céc phan tir
khang thé, trong khi “phan tmg mién dich t& bao” d& cap dén phan @ng mién dich do
cac té bao lympho T va/hodc cac té bao bach cau khac. Mot khia canh quan trong clia
viéc sinh mién dich t& bao bao gbm phan tmg dic hiéu khang nguyén bing cac té bao
T ly giai t& bao ("CTL"). CTL c6 tinh diic hiéu véi cac khang nguyén peptit duge trinh
dién lién quan dén cac protein duge ma héa bang phirc trong hop md chinh (MHC) va
duogc bidu hién trén cic bé mit cta cac t& bao nay. Cac CTL gifip cam ung va thuc diy
phén hily ndi bao cia céc vi sinh vét ndi bao, hodc ly giai cac té bao da bi cac vi sinh
vt ndi bao nay xdm nhiém. Khia canh khac cia viéc sinh mién dich té bao bao gém
phan tng dic hiéu khang nguyén bing céc t& bao T trg giup. Céc t& bao T trg giup
hoat dong dé gitp kich thich chirc ning niy, va tip trung hoat dong cia, cac té bio
khang t& bao hiéu mg (effector) khong dic hiéu trinh dién cic khang nguyén peptit
gén vdi cac phan tir MHC trén bé mit ciia chiing. “Phan tmg mién dich t& bao” con dé
cap dén sy san xuit xytokin, chemokin va céc phan tr khac duoc tao ra béng cac té
bao T vi/hodc cac t& bao bach ciu khac d3 dugc hoat hoa, bao g@)m cac t& bao c6
ngudn gdc tir cac té bao T CD4+ va té bao T CD8+.

Thuit ngir “rdi loan gy viém”, nhu duoc sir dung & ddy, dé cip dén cac bénh hoic
tinh trang gdy viém c6 dac diém 12 c6 mot hodc nhiu du hiéu dau (dolor, tir viéc tao
ra cac chét c¢6 hai va kich thich than kinh), néng (calor, tir viéc gidn mach), téy do
(rubor, tir viéc gidn mach va dong méu gia tang), sung (khdi u, tir viéc du thira dich
chdy vao hodc su thoat dich bi gi¢i han), va mét chire nadng (functio laesa, c6 thé 1a
mot phén hoic hoan toan, tam thdi hodc vinh vién). Viém c6 nhiéu dang va bao gém,
nhung khong chi giéi han &, mot hodc nhiéu dang viém sau: viém cép tinh, viém dinh,
viém teo, viém xudt tiét (catarrhal inflammation), viém man tinh, viém xo gan, viém
lan tda, viém rai rac, viém tiét dich, viém ri to huyét, viém xo hoa, viém nang, viém
hat, viém téng san, viém phi dai, viém k&, viém hoai tlr, viém tic nghén, viém nhu mo,
viém ting san, viém san sinh, viém tidng sinh, viém mang gia, viém ma, viém xo cling,

viém ting san huy¢t, viém huy¢t, viém don thuan, viém dic thu, viém ban cap tinh,
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viém mu, viém nhiém dbc, viém chin thuong, va/hodc viém loét. R&i loan gay viém
con bao gém, khong chi gi6i han & cac rbi loan gdy viém 4nh huéng dén mach mau
(viém da dong mach, viém khép thii duong); khép (viém khép: viém khép tinh thé,
viém sun khép, viém khép vay nén, viém khép phan (mg, viém khép dang thip, viém
khép Reiter); dudng tiéu hoa (Bénh); da (bénh viém da); hodc nhiéu co quan va mo
(bénh luput ban dé hé théng).

Céc thuat ngit “bénh vé mit” hoic “bénh lién quan dén mét”, nhu dugce str dung
& day, dé cap dén cac bénh tic dong dén mot hodc ca hai bén mit va c6 tiém ning 1a
ca cac mo xung quanh. Cac bénh vé& mit hodc cac bénh lién quan dén mét bao gdm,
nhung khong chi gii han &, bénh viém két mac, bénh viém vong mac, bénh viém
mang cimg mit, bénh viém mang bd dio, bénh viém két mac di tng, bénh viém két
mac vao mua xudn, bénh viém két mac nhu va bénh viém vdng mac do
cytomegalovirut (CMV).

Thuat ngir “dugc dung” nhu dugce sir dung & dy, dé cap dén cic nguyén liéu,
cha:mg han nhu chét mang hodc chét pha lodng, khong loai bo cac ddc tinh hodc hoat
tinh sinh hoc ctia cac hop chéit duge md ta & ddy. Nhimng nguyén liéu nay duge ding
cho c4 thé ma khong giy ra tac dung sinh hoc khong mong muén hodc trong tac theo
cach c6 hai v6i bat ky thanh phn nio cua ché phdm chira n6.

Thuat ngit “mudi duoc dung”, nhu duogc sir dung & ddy, dé cap dén dang bao
ché ctia hop chit ma khong giy kich ting dang k& cho sinh vat sir dung n6é ma khong
loai bo cac déc tinh va hoat tinh sinh hoc cta cac hop chit dugc mo ta & day.

Céc thuat ngit "ché phdm hdn hop" hodc "ché phdm hén hop dugc” nhu duoc
sir dung & ddy c6 nghia 1 mot san pham 13 két qua tir viée tron hodc két hop cia nhiéu
hon mdt thanh phan c6 hoat tinh va bao gdm cac ché phdm c6 cac thanh phin hoat
tinh c6 dinh va ché phdm c6 cac thanh phan hoat tinh khong cb dinh. Thuat ngit "ché
pham hén hop cb dinh" c6 nghia 1 cac thanh phan hoat tinh, vi du, hop chét ¢ cong
thire (I) va chét didu tri bd sung, cing dugc ding ddng thoi cho bénh nhan & dang mot
thuc thé hoic liéu don. Thuat ngit " ché phdm hén hop khong c¢b dinh" ¢6 nghia 1a cac
thanh phan hoat tinh, vi du, hop chit c6 cong thirc (I) va chét diu tri bd sung, cung
dugc ding cung luc, déng thoi hodc tudn tu khong c6 gidi han thoi gian cu thé cho
bénh nhan & dang cac thuc thé riéng biét, trong do viéc sir dung nay dem lai mac d6
hiéu qua diéu tri ctia hai ctia hai hop chit trong co thé bénh nhan. Ché phdm hdn hop

khong ¢b dinh ciing 4p dung cho liéu phap cocktail, vi du, st dung 3 hodc nhidu hon 3
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thanh phan hoat tinh.

Céc thuét ngit “ché phém” hodc “dugc phém” nhu dugce st dung & day, dé cap
dén hdn hop ctia hop chit c6 cong thirc (I), cong thirc (Ia) hodc cong thire (Ib), hodc
mudi duge dung cta no, cé it nhét mét va thy y nhiéu hon mot thanh phé‘m hoéa hoc
dugc dung khéc, chflng han nhu chét mang, chit 6n dinh, chét pha loang, chét phan
tan, chit tao huyén phu, chét 1am dic, va/hodc ta duge.

Thuat ngit "bénh hd hip" nhu dugce sir dung & ddy, dé cap dén bénh anh hudng
dén cac co quan lién quan dén ho hép, chéng han nhu mili, hong, thanh quan, khi
quén, phé quan, va phdi. Bénh ho hap bao gdm, nhung khong chi gidi han &, bénh hen,
hoi chimg suy hod hép tién trién & nguoi 16n va bénh hen do di Umg (tdc nhan bén
ngoai), bénh hen khong do di tmg (tdc nhan bén trong), bénh hen nghiém trong cép
tinh, bénh hen man tinh, bénh hen 14m sang, bénh hen ban dém, bénh hen do tdc nhan
di (mg, bénh hen do min cim vé&i aspirin, bénh hen do tap thé duc, ting thong khi
isocapnic, bénh hen khéi phat & tré nhd, bénh hen khéi phat ¢ ngudi 16n, bénh hen
bién thé tir ho, bénh hen do nghé nghi€p, bénh hen khang steroit, bénh hen theo mua,
bénh viém miii di ang theo mua, bénh viém miii di tng 1au ndm, bénh viém phéi tic
nghén man tinh, bao gdm bénh viém phé quan hodc khi phé thiing, bénh ting ap phdi,
xo md k& phdi va/hodc viéem dudng ho hip va bénh xo nang, va giam oxy.

Thuét ngit “d6i tuong” hodc “bénh nhan” nhu dugce st dung & day, bao g6m
cac dong vat co vu va cac dong vat khong phai dong véat c6 va. Céc vi du vé cac dong
vat ¢6 vu bao gém, nhung khong chi gigi han &, con nguoi, tinh tinh, dudi woi, trau,
bo, ngua, ctru, dé, lon; thd, chd, meo, chudt, chudt déng, chuot lang, va tuong tu. Céc
vi du vé céc dong vat khong phai dong vat c6 vl bao gE‘)m, nhung khong chi gigi han
&, chim, c4 va twong tu. Déi tuong thudng 13 ngudi, va c6 thé 13 ngudi da duge chin
doan 12 cn diéu tri bénh hoic rdi loan da duogc dé cap & day.

Thuét ngir “chét chi van TLR7” nhu dugc sir dung & day, dé cap dén hop chét
hoat héa thy thé TLR?.

Thuét ngit “bénh TLR7” hodc “bénh hodc rdi loan lién quan dén hoat tinh
TLR7”, nhu duge sir dung & déy, d& cap dén trang thai bénh bt ky lién quan dén thu
thé gidng Toll. Cac bénh hoic réi loan nay bao gdm, nhung khong chi gidi han ¢,
bénh do x4m nhiém, bénh do nhiém virut, bénh do viém, bénh dudng hd hép, bénh vé
da, bénh tuy mién, bénh do ting sinh té bao va bénh ung thu, chéng han nhu, chi 1a vi

du, bénh hen, bénh viém phdi tic ngh&n man tinh (COPD), hoi chimng suy hd hap tién
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trién & nguoi 16n (ARDS), bénh viém loét dai trang, bénh Crohn, bénh viém phé quén,
bénh viém da, bénh day simg quang héa & da, bénh ung thu biéu mé té bao day, bénh
ung thu bang quang, bénh viém miii di émg, bénh vay nén, bénh xo cimg bi, bénh mé
day, bénh viém khép dang thip, bénh da xo cing, bénh ung thu, bénh ung thu vu,
bénh u lympho, bénh u xuong 4c tinh, bénh u hic t5, bénh ung thur va, bénh ung thu
than, bénh ung thu tuyén tién liét, bénh ung thu dai truc trang, bénh ung thu tuyén
giap, bénh ung thu budng trimg, bénh ung thu tuyén tuy, bénh ung thu than kinh, bénh
ung thu phéi, bénh ung thu tir cung, bénh ung thu da day-rudt, HIV, bénh viém gan,
bénh viém gan B, bénh viém gan C, bénh ung thu biéu md té bao gan hodc bénh luput.

Thuét ngit “lugng ¢ hidu qua diéu tri”, nhu dwogc sir dung & day, dé cap dén
lugng bét ky cta hop chét, c6 tac dung cai thién két qua diéu tri, chira lanh, phong
ngura, hodc cai thién bénh, r6i loan, hoic tic dung phu, hodc gidm tdc do tién trién cua
bénh hoc rdi loan khi so sanh véi dbi tuong tuwong (g khong nhén luong hop chét
nay. Thudt ngir ndy ciing bao gdm bén trong pham vi ctia n6 12 lwong c6 hiéu qua dé
tang cuong chirc nang sinh 1y binh thuong.

Céc thuat ngfr “didu tri" hodc "viéc diéu tri", nhu duoc st dung & day, dé cap
dén cac phuong phép gidm nhe, lam diu hodc cai thién cac tri€u ching bénh hoic tinh
trang, ngin ngira cac triéu ching bd sung, cai thién hoic phong cic nguyén nhan cia
triéu ching do chuyén hoéa, rc ché bénh hoic tinh trang nay, 1am dimg su phat trién
bénh hoic tinh trang, giam nhe bénh hoic tinh trang, ddy 1ui bénh hoic tinh trang, lam
gidm mdt tinh trang do tinh trang hodc bénh nay gy ra, hodc ding cac tri€u ching ctia
tinh trang hodc bénh dé phong bénh va/hoic diéu trj bénh.

Céc tén cua cac hop chét thu dugc bang cach sir dung ChemDraw Ultra 10.0
(CambridgeSoft®) hodc JChem ban 5.2.2 (ChemAxon).

Sang ché d& xuét hop chét va dugc pham chira n6, 1 chit chi vén thy thé gidng
Toll 7 (TLR7). Sang ché ciing dé xut hop chét, duge phdm va cac phuong phéap dé
diéu tri cac bénh va/hodc rdi loan lién quan dén hoat tinh TLR7.

Chat chi van TLR7 theo sang ché 1a céc hop chit c6 cdu tric cia cong thire (1),
va cac mudi duoc dung, cac chit ddng phén riéng 1é va hdn hop cac chit ddng phan

cua chung:
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—0
R! R3
NN 2
xﬁy R
H,N” N

cong thure (1)

trong do:
R' 14 -NHR® hoic -NHCHRR’;
R? 14 H, -L,R"%, -OL,R", -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR"), -CF,R"?,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hodc tetrazolyl;
R*1aH, -L,R" -OL,R"%, -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR’), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hoic tetrazolyl;
trong d6, néu R* 1a H, thi R* 1a -L,R"?, -OL,R'?, -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R "%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hodc tetrazolyl;
hodc néu R* 13 H, thi R® 13 -L,R'2, -OL,R™2, -C(CH;),R", -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=O)OH, -
L,C(=0O)OH, -L,C(=0O)OH, -OL,C(=0)OH hoac tetrazolyl;
L; 13 -(CHy)m-;
L 12 <(CHy)m-;
L 1a -(CHy)m(CHR" CH,)(CHy)yr;
RS 1a -C5-Cgalkyl;
R’ 1a -C;-Cjalkyl;
R’ 1aL,0H;
mdi R doc 14p dwoc chon tir -OH;
R 1a:

a) tetrazolyl khong duoc thé;

b) tetrazolyl duogc thé bang -L,C(=0)OH;

hoac

¢) heteroxycloalkyl c6 5-6 canh c6 1 d&n 2 nguyén tir khac loai doc 1ap

duoc chon tir N va O duoc thé béng -C(=0)OH;

mdi m doc 1ap duge chontir 1,2, 3, va 4,
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va
mdi n ddc 1ap dugce chontir 0, 1,2, 3, va 4.
Theo cac phuong 4n cu thé, chit cha van TLR7 theo sang ché 14 cac hop chét c6

cong thire (Ia) hodc cong thirc (Ib):
—0
S /
/kN

cong thire (Ia) cong thirc (Ib),
trong d6 R, R® va R* 1a nhu duogc x4c dinh & day.

H,N

Céc hop chét ¢6 cong thie (I), cong thirc (Ia) va cong thirc (Ib) dugc dé xudt &
day, va mudi dugc dung ctia n6, con bao gém tAt cac cac bién thé df‘)ng vi thich hop
cua cac hop chét, va cac mubi duge dung. Bién thé déng vi cda hop chit hodc mudi
duogc dung ctiia n6 dugc xéc dinh 12 mot bién thé trong d6 it nhit mot nguyén tir duoc
thay thé bang nguyén tir c6 cing s6 khdi nhung c6 khdi lugng nguyén tir khac véi
khéi lwgng nguyén tir thuong duoc tim thdy trong tr nhién. Céc vi du vé cac dong vi
6 thé duge két hop vao cac hop chét va cic mudi duoc dung ctia né bao gdm nhung
khong chi giéi han & céc déng vi cta hydro, carbon, nito va oxy chéng han nhu ’H,
*H, ''c, Bc, Mc, PN, 0, 0, s, *F, **Cl va L. Cac bién thé ddng vi cu thé cua
céac hop chit va cac mudi duge dung cua no, vi duy, cac bién thé déng vi €6 hoat tinh
phoéng xa chiing han nhu *H hodic "*C duge két hop, hitu ich trong cic nghién ciru phan
bd dugc chit va/hoic co chit trong mé. Trong cac vi du cu thé, cic dong vi SH va C
co thé dugc st dung dé d& bao ché va dé& phat hién. Trong cac vi du khac, viéc thé
bing cac dong vi chéng han nhu *H c6 thé dat duogc cac wu diém diéu tri cu thé do 6n
dinh chuyén hoa 16n hon, ching han nhu thoi gian ban rd in vivo gia ting hodc cac yéu
ciu vé lidu giam. Céc bién thé vé ddng vi ciia cac hop chit, va cac mudi dugc dung va
cac chit ddng phén cia no, duge diéu ché bang cac quy trinh thong thudng bang cach

sir dung cac bién thé ddng vi trong tmg cua cac chit phan tmg thich hop.
Quy trinh tao ra cac hop chét c6 cong thirc (I)

Céc quy trinh chung dé didu ché cic hop chat c6 cong thire (I), va céc cong
thirc phu cua nd, dugc mo ta trong phén Vi du thuc hién sang ché duci day. Trong cac

phan tng dwgc md ta ndy, cdc nhdm chirc phan Ung, vi dy, cdc nhom hydroxy, amino,
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imino, thio hodc carboxy, trong d6 cic nhom nay dwoc mong mudn trong san phim
cubi, c6 thé duge bao vé dé tranh su tham gia khong mong mubn cia chung vao cac
phan tng. Céc nhom bao vé thong thuong cé thé duge st dung theo thuc hanh tiéu
chuin (xem, vi du, T.W. Greene va P. G. M. Wuts trong “Protective Groups in
Organic Chemistry,” John Wiley va Sons, 1991). |

Theo cic phuong an cu thé, cac hop chét c6 cong thire (I), va cic cong thirc phu
ctia n6, duge didu ché & dang mudi cong axit dugc dung bang cach cho dang bazo tu
do ctia hop chit c6 cong thic (I), cong thirc (Ia) hodc cong thirc (Ib) phan tmg véi axit
hitu co hodc axit vd co dugc dung. Theo cac phuong én khac, mudi cdng bazo dugce
dung cua cac hop chit ¢ cong thirc (I), cong thirc (Ia) hodc cong thirc (Ib) dugc diéu
ché bing cach cho dang axit trr do ctia hop chit ¢6 cong thire (I), cong thire (Ia) hoidc
cong thirc (Ib) phan ng v6i bazo hitu co hoac bazo vd co duge dung. Theo cach khéc,
cac dang mudi nay cta cac hop chit c6 cong thirc (I), cong thire (Ia) hodic cong thirc
(Ib) duoc diéu ché biang cach sir dung cac mudi ciia cac nguyén liéu ban diu hodc cac
chét trung gian. Theo cac phwong 4n cu thé, cac hop chét ¢ cong thire (I), cong thirc
(Ia) hodc cong thirc (Ib) & dang cac mudi khac bao gdbm, nhung khong chi gii han &,
cac oxalat va céc trifloroaxetat. Theo cac phwong 4n cu thé, cac mudi hemi cia céc
axit va bazo duoc tao thanh, vi dy, mubi hemisulphat va mudi hemicanxi.

Cac mubi cong axit duge dung ndy cia cac hop chit cé cong thic (I), cong
thire (Ia) hodc cong thire (Ib) bao gdm, nhung khong chi giéi han &, cic mudi
hydrobromua, mubi hydroclorua, mudi sulfat, mudi nitrat, mudi sucxinat, mubi
maleat, mudi format, mudi axetat, mudi adipat, mubi besylat, mudi
bicacbonat/cacbonat, mubi propionat, mudi fumarat, mudi xitrat, mudi tartrat, mubi
lactat, mudi benzoat, mubi salixylat, mudi glutamat, mudi aspartat, mudi p-
toluensulfonat, mudi benzensulfonat, mubi metansulfonat, mudi etansulfonat, mudi
naphtalensulfonat (vi duy, 2-naphtalensulfonat), mudi  hexanoat, mudi
bisulphat/sulphat, mudi borat, mubi camsylat, mudi xyclamat, mubi edisylat, mudi
esylat, mubi gluceptat, mudi gluconat, mudi glucuronat, mubi hexaflorophosphat,
mudi hibenzat, mubi hydroclorua/clorua, mudi hydrobromua/bromua, mudi
hydroiotua/iotua, mubi isethionat, mudi lactat, mudi malat, mudi malonat, mudi
mesylat, mudi metylsulphat, mudi naphtylat, mudi 2-napsylat, mudi nicotinat, mudi
orotat, mudbi oxalat, mudi palmitat, mudi pamoat, mudi phosphat/hydro

phosphat/dihydro phosphat, mudi pyroglutamat, mudi xacarat, mudi stearat, mudi
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tanat, mudi tosylat, mudi trifloaxetat va mudi xinofoat.

Cac axit vO co hodc axit hitu co dugc st dung dé tao ra cac mubi cdng axit
dugc dung ctia cac hop chit c6 cong thirc (I), cong thirc (Ta) hoic cong thirc (Ib) bao
gf‘)m, nhung khong chi gidi han &, axit hydrobromic, axit clo hydric, axit sulfuric, axit
nitric, axit phosphoric, axit sucxinic, axit maleic, axit formic, axit axetic, axit
propionic, axit fumaric, axit Xitric, axit tartaric, axit lactic, axit benzoic, axit salixylic,
axit glutamic, axit aspartic, axit p-toluensulfonic, axit benzensulfonic, axit
metansulfonic, axit etansulfonic, axit naphtalensulfonic ching han nhu axit 2-
naphtalensulfonic, hodc axit hexanoic.

Mudi cong bazo duoc dung nay cia hop chét ¢ cong thirc (I), cong thirc (Ia)
hoéc cong thirc (Ib) bao gﬁ‘)m, nhung khong chi gidi han 6, mubi nhdom, mudi arginin,
mubi benzathin, mudi canxi, mudi cholin, mubi dietylamin, mubi diolamin, mudi
glyxin, mudi lysin, mubi magie, mubi meglumin, mudi olamin, mudi kali, mudi natri,
mudi trometamin va mudi kém.

Theo cac phuong 4n cu thé, cac dang axit ty do hodc dang bazo tu do cua cic
hop chét c6 cong thirc (I) duge didu ché twong tng 14 tir mubi cong bazo hoic mudi
cong axit. Vi du, hop chit c6 cong thirc (I), cong thirc (Ia) hodc cong thirc (Ib) & dang
mubi cong axit dugc chuyén hoéa thanh dang bazo tu do twong tmg bing cach xir ly
bing bazo thich hop (chi 14 vi du, dung dich amoni hydroxit, natri hydroxit, va twong
tur). Vi du, hop chét c6 cong thire (I), cong thirc (Ia) hodic cong thirc (Ib) & dang mubi
cdng bazo duge chuyén héa thanh dang axit tw do tuwong tng bing cach xir Iy bing
axit thich hgp (chi 1a vi duy, axit clo hydric).

Theo cac phuong an cu thé, cac hop chit cé cong thirc (I), cong thirc (Ia) hodc
cong thirc (Ib) duogc diéu ché & dang céac chit din xuét dugc bao vé br:ing cach st dung
cac phuong phap da biét v6i ngudi ¢ hiéu biét thong thudng trong linh vire nay. Mb
ta chi tiét k¥ thuét co thé ap dung dé tao ra cic nhom bao vé va viéc loai bé no co thé
duoc tim thiy trong T. W. Greene, “Protecting Groups in Organic Chemistry,” ban 3",
John Wiley va Sons, Inc., 1999.

Theo cac phuong 4n cu thé, cac hop chét c6 cong thire (I), cong thirc (Ia) va cong
thirc (Ib) duoc didu ché & dang cac chit dong phan 1ap thé ca thé ctia ching. Theo cac
phuong an khac, cac hop chit ¢ cong thire (I), cong thire (Ia) va cong thire (Ib) duge
diéu ché & dang cac chét dong phén lap thé ca thé bing cach cho hdn hop triét quang

ctia hop chét phan tng véi chit hoa tan quang hoat dé tao ra cip hop chét dong phan
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khong dbi quang, phan tach cac chit ddng phan khong dbi quang nay va thu cac chét
dbng phan dbi anh tinh khiét quang. Theo cic phwong 4n cu thé, tai tao dung dich cua
cac chit ddng phan dbi anh dugc thuc hién bing cach sir dung cac chat din xut chit
dbng phan khong d6i quang cua cac hop chét ¢ cong thirc (I), cong thirc (Ia) hodc
cong thirc (Ib), hodc bing cach st dung cac phirc c6 thé dugc hoa tan (vi duy, céc mudi
dbng phan khong dbi quang dang tinh thé). Cac chét dong phan khong dbi quang c6
cac tinh chét vat ly khéc biét (vi du, diém néng chay, diém soi, do tan, do phan ung,
v.v) va dugc phén tach d& dang bang cach tan dung cic diém khong twong ddng cia
ching. Theo cic phuong 4n cu thé, cac chit dong phan khong di quang nay dugc
phan tach bing séc ky, hoic bing cac k¥ thuat phan tach/tich dwa trén sw khac nhau
v& d0 tan. Sau d6, chit ddng phéan dbi anh tinh khiét quang dugc thu hdi, cing véi chét
phén tach nay, bang phuong thirc thyuc té bit ky ma khong dan dén sy raxemic hoa/su
triét quang héa. Mo ta chi tiét hon vé cac k¥ thuat c6 kha ning 4p dung dé tach cac
chét ddng phén l4p thé ciia cac hop chét tir hdn hop chét triét quang clia chiing ¢ thé
duoc tim théy trong Jean Jacques, Andre Collet, Samuel H. Wilen, “Enantiomers,
Racemates and Resolutions,” John Wiley va Sons, Inc., 1981.

Vi du khéng giéi han v& so db téng hop dugc sir dung dé tao ra céc hop chét c6

cong thirc (I) dwoc minh hoa trong so dd phan ung (I) sau.

So db (1)
ij MeO R3
n R\NH KIR“
H N N NS N
2 Alkyl héa J\ g / TOSA e

So d (I) minh hoa viée téng hop céac pyrolopyrimidin c6 cong thire (I) bing cach
sit dung so dd hai bude bit dau bang 4-clo-5H-pyrolo[3,2-d]pyrimidin-2-amin c6 ban
thwong mai. Alkyl héa & vi tri N-5 bang chit twong tu benzylbromua (hoic
benzylclorua) tao ra cac chit dan xuét 5-benzyl, trong d6 R? va R* nhu dwoc mé ta &
day. Viéc thé SyAr nhém cloro tiép theo bang chit din xuit alkyl amin thu dugc
pyrolopyrimidin dugc thé hai 14n & vi tri 4,5 twong tng, trong d6 R 14 R® hoic —
CHR®R’ va R® va R’ nhu duge mo ta & day.

Duoc ly va tién ich
Khi khang nguyén ngoai lai thach thirc hé mién dich, né phan \mg bang cach

khoi phat phan g bao vé dic trung bdi su trong tac phdi hop ctia hé mién dich bam
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sinh va hé mién dich dap tmg. Hai hé thdng phu thudc 13n nhau nay dap ung hai yéu
cAu mau thuin v6i nhau: tdc d6 (nho hé mién dich bam sinh) va do dic hiéu (nho hé
mién dich dép tmg).

Hé mién dich bim sinh c6 vai trd 13 hang phong thu thtr nhit chéng céc tac
nhan gdy bénh xam chiém, giit cac tac nhan gy bénh & chdt kiém tra trong khi céc
phan Ung dép ung dugc truong thanh. N6 dugc khéi dong chi trong vai phut xam
nhiém theo phuong thitc doc lap khang nguyén, dép tmg véi cac md hinh dugce bao
toan rong rai (mic di n6 khong dic hiéu, va c6 thé phan biét giita cac tac nhan giy
bénh va cac phén tir cia minh). Didu quan trong 13, n6 ciing tao ra phan g viém va
mdi trudng ddng kich thich (dbi luc duge dé cap dén 1a tin hiéu nguy hiém) khién hé
mién dich dap ung hoat dong va diéu huéng (hodc phan cuc n6) vé phia cic phan tng
té bao hodc cac phan tng dich thé thich hop chit @& chién ddu véi tic nhan xdm
nhiém. Viéc phat trién cac chét didu bién TLR dé gan dich diéu tri ciia hé mién dich
bam sinh d3 duogc xem xét (xem Nature Medicine, 2007, 13, 552-559; Drug Discovery
Today: Therapeutic Stategies, 2006, 3, 343-352 va Journal of Immunology, 2005, 174,
1259-1268).

* Phén tng d4p tng tré nén c6 hidu qua sau vai ngay hodc vai tuan, nhung sau
cling 14 cung cip tinh dic hiéu khang nguyén chinh x4c duge yéu cu dé loai trir hoan
toan tic nhan gdy bénh va dé hinh thanh ghi nhé mién dich. N6 duoc trung gian chi
yéu nho cac t& bao B va céac té bao T di trai qua viée tai sép xép gen dong mam va ¢
dic diém 1a tinh d3ic hiéu va ghi nh¢ kéo dai. Tuy nhi€n, nd ciing doi hoi su tang luc
clia cic yéu t6 cia hé mién dich bim sinh, bao gdm céc thuc bao chuyén trach (dai
thuc bao, bach ciu don nhan trung tinh, v.v.) va cac bach cAu hat (bach cau ua bazo,
bach ciu ua axit, v.v.) nudt vi khuén va tham chi 13 céc ki sinh vét nguyén sinh twong
ddi 16n. Mot khi phan tmg mién dich d4p ung da truéng thanh, sy tiép xtc 1an sau véi
tac nhan gdy bénh dan dén su loai trir nhanh chong ctia n6 do céc té bao ghi nhd dic
hiéu cao dd dugc tao thanh nhanh chéng duogc hoat héa khi tiép xtic 14n sau véi khang
nguyén c6 cing ngudn gbe véi chung.

Céc bénh tu mién, duoc x4c dinh bing (i) phan tng dich thé hodc phan tng
khang thé tu dong véi khang nguyén tu than (chi 1 vi du, bénh cudng giap nguyén
phat Graves bang cic khang thé voi thu thé TSH), hodc (ii) phan ung té bao trong d6
cac té bao mién dich pha hiy cac té bao khong mién dich tir ngudn gdc cua khang

nguyén tu than nay (chi 12 vi du, cac t& bao tuyén giap (thyrocyte) (bénh viém tuyén
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giap Hashimoto) hoic té bao dao tuy (bénh tiéu duong typ 1). Nhiéu bénh tu mién
dich 1a su két hop cua ca hai hién twong, vi du, bénh tiéu duong typl va bénh tiéu
duwong Hashimoto déu c6 khang thé tu dong, peroxidaza khang thyroit (TPO) hoic
decarboxylaza khang axit glutamic (GAD)/Té bao d4o tuyh. Cac bénh ty mién thuong
¢6 thanh phan gy viém, bao gdm, nhung khong chi gidi han &, gia ting cac phan tir
dinh (chi 12 vi du, phén tir dinh t& bao mach mau -1 (VCAM-1), va két dinh té bao
bach cdu da bién dbi véi hé mach, ching han nhu, chi 13 vi du, bénh viém dai trang,
bénh luput hé thdng, chimg xo cimg hé thdng, va céc bién ching mach mau ctia bénh
tiéu duong.

Céc thu thé gidng Tolls (TLR) 14 cac protein xuyén mang typ-I c¢6 dic diém la
mién lap lai giau lo-xin (LRR) dau N ngoai bao, sau d6 duge thém ving gidu xystein,
mién TM, va dudi ndi bao (bao twong) chira ving dugc bao toan ¢6 tén 1a mién thy thé
/IL-1 Toll (TIR). C4c LR 1a cac thy thé nhan dién md hinh (PRR) duoc biéu hién chi
yéu trén cac t& bao mién dich, bao gdbm, nhung khéng chi géi han &, cac té bao dudi
gai, té bao lympho T, dai thuc bao, t& bao don nhan va cac té bao giét tu nhién. Mién
LLR nay quan trong dé gén két phéi tir va truyén tin hiéu di kém va 1a dic diém chung
cta cac PRR. Mién TIR quan trong trong céc turong tac protein-protein va di kém véi
mién dich bdm sinh. Mién TIR nay ciing hop nhét siéu ho IL-1 R/TLR 16n hon dugc

céu thanh tir ba nhém nhé. Céac thanh vién ctia nhom thir nht nay c6 mién globulin
| mién dich trong céc ving ngoai bién va bao gdm céc thu thé IL-1 va IL-18 va cac
protein di kém ciing nhu ST2. Nhém thir hai bao gdm cac TLR. Nhém thit ba bao gbdm
cac protein chuyén ddi ndi bao quan trong dé truyén tin hiéu.

Cac TLR 1a nhom cac thy thé nhan dién mé hinh gin v6i mo hinh phan tir di
kém véi tdc nhan gay bénh (PAMP) tir vi khuin, nim, protozoa va virut, va hoat dong
nhu hang phong thi diu tién chéng lai cac tic nhan giy bénh ngoai xdm. Cac TLR
thiét yéu dé cam ung biéu hién céc gen c6 lién quan dén cac phan tmg viém, va céc
TLR va cac hé mién dich bdm sinh 13 budc quyét dinh trong viéc phat trién tinh mién
dich yéu ciu dic hi¢u khang nguyén.

Mién dich dép tmg (thé dich hodc do trung gian té bao) lién quan dén co ché tin
hiéu TLR cta mién dich bam sinh. Mién dich bdm sinh 1a phan Gng té bao mién dich
bao vé ¢6 chirc ning 12 nhanh chong khang cu cac yéu t§ gy tén thuong tir méi
trudng bao gdm, nhung khong chi gi6i han &, cac tic nhan vi khuan hodc tac nhan

virut. Mién dich d4p Gng 12 phan tmg chdm hon, gdm su biét hoa va hoat hoa cac té
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bao lympho T non thanh céc loai t& bao T trg gitp 1 (Thl) hodc t& bao T trg gitp 2
(Th2). Céc té bao Thl cha yéu thuc ddy mién dich t bao, trong khi cac té bao Th2 chu
yéu thuc diy mién dich dich thé. Mic di cha yéu 12 hé théng bao vé vét chu, viée biéu
hién bénh ly cta cac tin hiéu mién dich bdm sinh phét ra tir con dudng TLR ndy c6
lién quan dén viéc khoi phét cac bénh ty mién.

T4t ca cac TLR xuét hién véi chirc nang la déng dime hodc di dime trong vi¢c
nhan biét mot, hodc mot tap hop yéu tb quyét dinh phan tr ddc hi€u trinh dién trén céc
sinh vét giy bénh bao gém lipopolyxacarit bé mit t& bao vi khuan, lipoprotein bé mit
té bao vi khudn, flagellin vi khudn, ADN tir vi khuin va virut va ARN virut. Phan ung
té bao voi su hoat hoa TLR gf”)m hoat héa mot hodc nhiéu yéu tb phién ma, din dén
viéc san xuét va tiét cac xytokin va cdc phén tir ddng kich thich ching han nhu
intoforon, TNF-, intolokin, MIP-1 v MCP-1 gép phan vio viéc tiéu diét va thanh thai
su xAm nhiém ctia tac nhan giy bénh.

Su biéu hién khong gian TLR tring v6i mit trung gian moi truong ciia vét ch.
Trong khi chi c6 mét vai protein twong tu Toll khac da dwoc phén lap & rudi gidm
(Drosophila), ho TLR cta ngudi ndy gdm it nhit 11 thanh vién, TLR1 dén TLR11,
goi ra vigc ché)ng chéo cac phan Ung sinh hoc khéc nhau do sy khéc biét trong biéu
hién t& bao va cac con dudng tin hiéu ching khéi ddu. Mi thanh vién trong s cic
TLR nay dugc thé hién trén mot tdp hop con khac nhau cua céac té bao bach ciu va
mbi TLR trong sé cac TLR nay dic hiéu véi md hinh biéu hién ctia n6 va cac tap hop
con khac nhau vé phat hién va d0 nhay PAMP cua cac yéu t6 gay bénh cho phép hé
mién dich giam sit k§ ludng.

Thu thé gidng Toll 7 (TLR?7)

TLR7 4nh xa dén nhiém sic thé Xp22 cua nguoi, va trinh ty TLR7 ma hoa
protein 1049 (aa) chira 27 LRR & dau N véi khdi luong phéan tir duge tinh toan 13
121kDa. TLR7 c6 lién quan mat thiét nhat véi TLR8 va TLR9 véi d6 twong ddng trinh
tur tdng thé twong timg 13 43% (aa) va 36% (aa).

In vivo, mMARN TLR7 duoc biéu hién & phdi, nhau thai, 14 lach, hach bach
huyét, va amidan. Biéu hién mARN TLR7 cao nhét & cac té bao bach ciu don nhan, té
bao B, va céc t& bao dudi gai plasmocytoit. In vitro, bidu hién mARN TLR7 dugc diéu
hoa ting trong cac t& bao THP-1 theo su biét hoa do PMA cam tmg. TLR7 dugc diéu
hoa ting cao bing viéc tiép xuc vai IL-6 va voi IFN-y, IL-1p tur tiét & mirc dd hoi thap

hon. Biéu hién mARN TLR?7 trong cac t& bao THP-1 duge ting 1én sau khi tiép xuc
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v6i vi khudn Gram 4m va vi khuin Gram duong. Ex vivo, biéu hién TLR7 dugc ting
1én sau khi tiép xiic voi vi khudn Gram am va vi khudn Gram duong trong céc té bao
bach cAu don nhén va véi mirc do cao hon trong céc té bao bach ciu hat. TLR7 dugc
biéu hién trong thé tiéu héa ndi bao (endosome). Vai trd ctia TLR7, 1a dé phat hién su
c6 mat cia ARN mach don “ngoai lai” bén trong té bao, nhu 1a mot phwong thirc dé
phan g v&i sy xam chiém cta virut. TLR7 1a protein dugc bao toan cao do vé chu
tric nhin biét ARN mach don gidu guanosin hoic ARN mach don gidu uridin
(ssRNA) tir virut ching han nhu virut giy suy giam mién dich & nguoi, virut gdy bénh
mun nudc va virut cam. Do do, thong qua viéc hoat hoa céc té bao dudi gai va céc té
bao trinh dién khang nguyén khéc, viéc khop nbi TLR7 va viéc din dén san Xuét
xytokin duwoc mong doi dé hoat héa da dang co ché phan g mién dich dép tng va co
ché phan tmg mién dich bim sinh din dén viéc phé hily tac nhan gdy bénh, cac té bao
bi x4m nhiém hodc céc té bao khéi u.

Céc hop chit co cong thic (1), cdng thirc (Ia) hodic cong thirc (Ib) va cac mubi
duoc dung cta chung, dugc phim, va/hodc ché phim hdn hop lam chit chii van hoat
tinh thu thé giéng Toll 7, va dugc stt dung trong diéu tri cac bénh va/hoic rbi loan lién
quan dén céc thu thé TLR7 nay.

Theo cac phwong 4n cu thé, cac hop chét c6 cong thirc (I), cong thire (Ia) hodc
cong thie (Ib) va cac mudi duge dung ciia ching, dugc pham, va/hoic ché pham hdn
hop duge sir dung trong didu tr cac bénh va/hoic rdi loan vé hd hip bao gdm, nhung
khong chi gigi han &, bénh hen, bénh hen phé quan, bénh hen di ng, bénh hen do
nguyén nhan bén trong, bénh hen do nguyén nhin bén ngoai, bénh hen do tap thé duc,
bénh hen do ding thudc (bao gdm do aspirin va do NSAID) va bénh hen do bui, bénh
viém phdi tic nghén man tinh (COPD); bénh viém phé quéan, bao gdm bénh viém phé
quén do bj xAm nhiém va bénh viém phé quan bach ciu wa axit; khi thiing; gidn phé
quan; xo nang; bénh u hat (sarcoidosis); bénh phdi & néng dan va cic bénh c6 lién
quan; viém phdi qua man; xo héa phdi, bao gdm xo phé nang vo cin, viém phdi k& tur
phat, xo héa do bién ching cta diéu tri chdng ung thu diéu tri va xAm nhiém man tinh,
bao gdbm bénh lao va bénh ndm phdi do aspergillus va nhiém céc loai ndm khac; bién
chimg cua cdy ghép phdi; cac rdi loan viém mach mau va rbi loai huyét khdi ctia hé
mach phdi, va bénh tang 4p phdi; hoat dong chéng ho bao gém ca diéu tri ho man tinh
lién quan dén cac tinh trang tiét va viém duong ho hép, va ho do kham hoic diéu tri;

viém miii man tinh va viém mii cap tinh bao gom viém mili do dung thudc, viém miii
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van mach va; viém mili di ing héng nam va viém mili di tng theo mua bao gém viém
miii thdn kinh (cdm mao); polyp miii; nhiém virut cip tinh bao gdm cam lanh thong
thwong, va xAm nhidm do virut hop bao hd hip, ctim, coronavirut (bao gdbm SARS) va
adenovirut.

Theo céac phuong 4n cu thé, cic hop chét c6 cong thirc (I), cdng thirc (Ta) hodc
cong thirc (Ib) va cac mudi duge dung cia chiing, duge phém, va/hodc ché phim hén
hop duge st dung trong diéu tri cac rdi loan ngoai da bao gdbm, nhung khéng chi giGi
han &, bénh véy nén, bénh viém da co dia, bénh viém da tiép xtic hodc cac bénh vé da
eczema khac, va cac phan ing qua man kiéu tri hodn; viém da do anh sang va viém da
do thuc vét; bénh viém da gdy mun com, bénh viém da dang mun rdp, bénh liken
phéng, bénh liken xo teo, bénh viém da mu hoai thu, bénh sarcoit da, bénh ung thu
biéu mé té bao day, bénh day simg quang héa & da, bénh luput ban d6 dang dia, bénh
pemphigut, dang pemphigut, bénh bong biéu bi bong nmuréc, bénh mé day, bénh phu
mach, bénh viém mach, ban d6 do nhiém doc, bénh da ting bach cAu ua axit, rung toc
theo vung, hoi d4u mé hinh nam gi6i, hoi chimg Sweet, hdi chung Weber-Christian,
héng ban da dang; viém mo té bao, do x4m nhiém va khong do xdm nhiém; viém mo
m& dudi da; bénh u lympho da, bénh ung thu da khong phai u hic t§ va cac tén
thwong gdy loan san khéc; ri loai do dung thudc gdm phat ban do thude ¢d dinh.

Theo céc phuong 4n cu thé, cic hop chit c6 cong thire (I), cong thirc (Ia) hodc
codng thire (Ib) va cac mudi duge dung cia ching, dugc phém, va/hodic ché pham hén
hop duge st dung trong diéu tri cac bénh va/hodc rdi loan vé mit bao gém, nhung
khong chi gigi han &, viém b mi; viém két mac, bao gém viém két mac héng nim va
viém két mac di tmg thudong vao mua xuin; viém mdng mit; viém mang bd dio trude
va viém mang bd dao sau; viém mang mach; tu mién, thoadi héa hoic r6i loan gay
viém anh hudéng dén vong mac; cac chimg viém mét bao gdm viém mét giao cam; bén
sacoit; cac bénh xam nhiém gém bénh do virut, nim, va vi khuén.

Theo céc phuong an cu thé, cac hop chit c6 cong thire (I), cong thire (Ia) hodc
cong thire (Ib) va cac mudi dugc dung cia chung, dugc phim, vi/hoic ché phdm hén
hop duoc sir dung trong diéu tri céc rdi loan di tng va rdi loan tw mién khac bao gbm,
nhung khong chi gii han &, bénh viém khép dang thap, hoi ching kich thich rudt,
luput ban dé hé théng, bénh da xo cing, viém tuyén giap Hashimoto, bénh Crohn,
bénh viém rudt (IBD), bénh Graves, bénh Addison, bénh dai thdo dudng, bénh Xuét

huyét gidm tiéu cau tu phét, viém bao co bach cu wa axit, hoi ching tang IgE, hoi
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chirng khang phospholipit va hdi ching Sazary.

Theo céc phuong 4n cu thé, cac hop chét c¢6 cong thie (I), cong thire (Ia) hodc
cong thirc (Ib), cac mudi dugc dung cia ching, va duge phdm dugc sir dung trong
diéu tri bénh ung thu bao gdm, nhung khong chi gidi han &, bénh ung thu bang quang,
bénh ung thu tuyén tién liét, bénh ung thu nguc, bénh ung thu dai truc trang, bénh ung
thu gan, bénh ung thu biéu md té bao gan, bénh ung thu phdi, bénh ung thu budng
tring, bénh ung thu tuy, bénh ung thu da day va rudt, bénh ung thu da day, bénh ung
thu da va bénh ung thu ndo va cac khéi u 4c tinh anh hudng tiy xwong (bao gdm bénh
ung thu bach ciu) va cic hé thdng ting sinh lympho, ching han nhwr bénh u lympho
Hodgkin va bénh u lympho khéng Hodgkin; bao gém viéc phong va diéu tri bénh di
can va tai phat khéi u, va cac hoi chimg phu ctia bénh ung thu. Theo cac phuwong 4n cu
thé, cac hop chit c6 cong thic (I), cong thirc (Ia) hodc cong thire (Ib), cac mudi duge
dung va cia chung, va duge phim hitu ich 1am chét didu bién hoat dong thu thé gidng
Toll, va dugc st dung trong diéu tri cac bénh hinh thanh khéi u bao gém, nhung
khong chi gi6i han &, bénh ung thu biéu mé t€ bao day, bénh ung thu biéu md té bao
vy, bénh day simg quang hoa & da, bénh u hic tb, cic bénh ung thu biéu md, cic
bénh u sacom, bénh bach ciu, bénh ung thu biéu md té bao than, bénh ung thu biéu
mo Kaposi, bénh bach cAu dong tdy, bénh bach cau té bao lympho man tinh va chirng
da u tiy.

Theo cé4c phuong an cu thé, cac hop chit c6 cong thirc (1), cong thirc (Ia) hodic
cong thue (Ib), cac mubi duge dung cia ching, dugc phdm, va/hodic ché phdm hdn
hop duoc st dung trong diéu tri cac bénh xdm nhiém bao gdm, nhung khong chi gidi
han &, cic bénh do nhiém virut ching han nhu muyn céc sinh duc, myn céc thong
thuong, myun céc plantar, virut hop bao hd hép (RSV), bénh viém gan B, bénh viém
gan C, virut Dengue, virut ec-pec (chi 1a vi dy, HSV-I, HSV-II, CMV, hoidc VZV),
virut gdy u mém 14y, virut gy bénh d4u bo, virut gdy bénh déu mua, lentivirut, virut
gy suy giam mién dich & nguoi (HIV), virut papillom & ngudi (HPV), virut cu bao
(cytomegalovirus - CMV), virut varicella zoster (VZV), virut rhino, virut gdy bénh
duong rudt (enterovirus), virut adeno, virut corona (vi du, SARS), virut cam, virut
para-influenza, virut quai bi, virut séi, virut papova, virut hepadna, virut flavi, virut
retro, virut arena (chi 1a vi dy, LCM, virut Junin, virut Machupo, virut Guanarito va
virut sbt Lassa) va virut filo (chi 14 vi du, virut ebola hodc virut marbug).

Theo cac phuong an cu thé, cac hop chit ¢ cong thirc (I), cong thirc (Ia) hodc
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cong thire (Ib), cac mudi dugc dung va cac chit dong phan cua chiing, dugc phim,
va/hodc ché phdm hén hop duge sir dung trong diéu tri bénh xam nhidm do vi khuén,
ndm, va dong vat nguyén sinh bao gém, nhung khong chi gigi han &, bénh lao va vi
khuin gay lao & gia cam, bénh hii; bénh phdi do nhiém tring bao tir, bénh ky sinh
tring dudng tiéu hoa, bénh do nhiém ndm histoplasma, bénh do nhiém toxoplasma,
xam nhiém trypanosom, bénh do nhiém leishmania, bénh x4m nhiém do vi khuin
thudc cac chi Escherichia, Enterobacter, Salmonella, Staphylococcus, Klebsiella,
Proteus, Pseudomonas, Streptococcus, va Chlamydia giy ra, va bénh xdm nhiém do
nim ching han nhu candidiasis, aspergillosis, histoplasmosis, cryptococcal
meningitis.

Str dung va duge phim

Nhim str dung cac hop chit c6 cong thire (I), cong thirc (Ia) va cong thire (Ib),
hodc cac mudi duge dung cia chung dé didu tri, cic hop chit duge ding & lugng ¢6
hiéu qua diéu tri m6t minh hodc nhu mot phan cta duge phidm. Theo d6, duge phdm
nay, chtra hop chit c6 cong thic (I), cong thire (Ia) hodic cong thirc (Ib), hoic mudi
duogc dung cda nd, va mdt hodc nhiéu chét mang, chét pha loang, hodc ta duge dugc
dung. Ngoai ra, cac hop chét va ché phdm dugc sir dung don 1¢ hoic & dang két hop
v6i mot hodc nhidu chét didu tri bd sung. Phuong phép sir dung cac hop chét va ché
phim bao gdm, nhung khong chi giéi han &, ding qua duong miéng, ding qua dudng
hau mon, dung qua dudng ngoai ti€u hoda, dung trong tinh mach, dung qua dudng dich
kinh, ding trong bép, ding theo dudng hit, dung trong mili, ding tai chd, ding cho
mét hogc ding cho tai.

Lugng c6 hiéu qua diéu tri s& thay dbi phu thudc vao mdt hodc nhidu yéu t6
trong sb cac yéu t§ sau, bénh dugc diéu tri, mirc do nghiém trong cta bénh, tudi va strc
khoée tuong dbi cua ddi tuong, hi€u luc ctia hop chét duge st dung, ché do ap dung va
diéu tri dugc mong mudn. Theo cac phuong 4n cu thé, lidu hing ngay ciia hop chét c6
cong thire (1), cong thire (Ia) hodic cong thice (Ib), duwoc chi dinh dé thu duoc cac két
qua kha quan mét cach hé théng nim trong khoang tir 0,03 dén 2,5mg/kg trong lugng
co thé. Theo cac phuong 4n cu thé, lidu hang ngay ciia hop chét ¢6 cong thire (1), cong
thirc (Ia) hodc cong thire (Ib), duge ap dung qua dudng hit, nim trong khoang tir 0,05
microgam/kg trong luong co thé (ug/kg) dén 100 microgam/kg trong luong co thé
(ug/kg). Theo cac phuong an cu thé, lwong hop chit ¢6 cong thirc (I), cong thirc (Ia)
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hodc cong thirc (Ib)/lidu duge sir dung theo dudng hit, ndm trong khoang tir 10ng dén
500ng. Theo cac phuwong 4n khac, lidu hing ngay ciia hop chét c6 cong thirc (I), cong
thirc (Ia) hodc cong thirc (Ib), duoc sir dung qua dudong miéng, nim trong khoang tir
0,01 microgam/kg trong lwong co thé (ug/kg) dén 100 miligam/kg trong luong co thé
(mg/kg). Lidu hing ngay duogc yéu ciu & dong vat c6 vi 16n hon, vi du, con nguoi,
nim trong khoang tir khoang 0,5mg dén khoang 100mg hop chit c6 cong thic (I),
dugc str dung thuén tién, vi du, & céc lidu duoc phan chia lén dén 4 lén/ngéy hoac &
dang gi4i phong kiém soat. Theo phwong an cu thé, cac dang liéu don vi dé ding qua
dudong miéng chira tir khoang 1 dén 50mg hop chét ¢é cong thic (I), cong thirc (Ia)
hodc cong thirc (Ib).

Céc khia canh khac duge dé xuét & diy 13 cic quy trinh bao ché duoc phdm
chira hop chit c6 cong thirc (I), cong thire (Ia) hodc cong thirc (Ib), hoic mudi duge
dung ctia n6. Theo cac phwong 4n cu thé, cac quy trinh nay bao gdm viéc trén 1in hop
chét c¢6 cong thire (I), cong thire (Ia) hodc cong thirc (Ib), hodic cac mubi duoc dung
ctia nd, véi mot hodc nhiu chit mang, chét pha lodng hodc t4 duge duge dung. Theo
cac phuong an cu thé, dugc phém chira hgp chét c6 cong thire (I), cong thuc (Ia) hodc
cong thuc (Ib), & dang tu do hodc & dang mubi duge dung, Kkét hop véi it nhit mot chét
mang, chit pha lodng hodc ta dugc duge dung duoc san xudt bing cic phurong phép
trén, tao hat va/hoic bao phii. Theo céc phuong 4n khac, cac ché pham nay tiy y chira
ta duoc, chéng han nhu chit bao quén, chét 6n dinh, chit thAm w6t hodc chét nhii hoa,
cac chit khoi ddu dung dich, mubi dé didu hoa 4p suét thim thdu va/hodc dung dich
dém. Theo cac phuong 4n khac, cac ché phdm nay duoc khir tring.

Dang liéu ding qua dudng miéng

Theo céc phuong an cu thé, duge phim chira hop chit c6 cong thirc (I), cong
thire (Ia) hodc cong thire (Ib), hodc mudi duge dung cua nd, duge ding qua dudng
miéng & cac dang lidu roi, trong d6 cac dang lidu nay bao gdm, nhung khéng chi gidi
han &, vién nang, vién nang gelatin, vién nén thudn, vién nén dai, vién nén ding dé
nhai, bot, hat, siro, siro dugc tao huong vi, dung dich hodc huyén phu trong dung dich
chira nuée hodc trong dung dich khong chira nuée, dang whip hodc dang bot dn dugec,
va nhii twong 16ng diu trong nudc hodc nhii trong 16ng nudce trong dau.

Vién nang, vién nang gelatin, vién nén thudn, vién nén dai, vién nén ding dé
nhai, bdt, hat chira hop chét co cong thire (I), cong thire (Ia) hodc cong thire (Ib), hodc

muoi dugc dung ctiia n6 duge sir dung dé dung qua dudong miéng, dugce di€u ché bang
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cach tron 13n hop chét c6 cong thire (I), cong thire (Ia) hodc cong thire (Ib), hodc mubi
dugc dung cua nd, cung voi it nhit mot ta duge br?mg cach s dung cac k¥ thuat Két
hop duoc thong thudng. Cac vi du khong gidi han vé cac ta duge duge st dung trong
cac dang lidu ding qua duong miéng duoc md ta & ddy bao gdm, nhung khong chi
gi6i han &, ta dugc két dinh, ta dugc don, ta dugc phan tan, ta dugc truot, chét he‘ip thy,
chét tao mau, chét tao mui, chit bao quan va chét tao ngot.

Céc vi du khong gioi han vé cac ta dugc két dinh bao gdm, nhung khong chi
giéi han @, tinh bdt ngo, tinh bt khoai tay, hd tinh bot, tinh bot duge gelatin héa so
b0, hodc cac loai tinh bt khac, céc loai duong, gelatin, gdm tu nhién va gdm nhén tao
chéng han nhu gém acaxia, natri alginat, axit alginic, céc alginat khac, nhua
tragacanth, gdbm guar, xenluloza va céc din xuét cda nod (chi 1a vi duy, etyl xenluloza,
xenluloza axetat, carboxymetyl xenluloza canxi, natri carboxymetylxenluloza, metyl
xenluloza, hydroxypropyl metylxenluloza va xenluloza vi tinh thé), magie nhém
silicat, polyvinyl pyrolidon va cac t6 hop ctia chiing.

Céc vi du khong gidi han vé céc ta duoc don bao gdm, nhung khong chi gidi
han &, b0t da talc, canxi cacbonat (vi duy, dang hat hodc dang bot), xenluloza vi tinh
thé, xenluloza dang bot, dextrat, d4t sét, manitol, axit silicic, sorbitol, tinh bdt, tinh bot
duogc gelatin hoa so bd, va cac hdn hop ciia chiing. Theo cac phurong an cu thé, ta duoc
két dinh hodc ta duoc don trong dugc phdm c6 & khoang tir khoang 50 dén khoang
99% khéi lugng ciia dwoc phdm hoic dang lidu nay.

Céac vi du khong gidi han v& cac ta dugce phan tan bao gdm, nhung khéng chi
giéi han &, aga-aga, axit alginic, natri alginat, canxi cacbonat, natri cacbonat,
xenluloza vi tinh thé, croscarmelloza natri, crospovidon, kali polacrilin, natri tinh bt
glycolat, tinh bt khoai tdy hodc tinh bot sén hot, tinh bot dugc gelatin hoa so bd, céac
loai tinh b0t khéc, dét sét, cac algin khac, xenluloza khéc, gébm, va céc td hop cua
chung. Theo cac phuong an cu thé, lugng ta duge phan tan duoc sir dung trong duoc
phim 14 tir khoang 0,5 dén khoang 15% khéi lugng ta dugce phén tén, trong khi theo
cac phuong 4n khac lwong nay 1a tir khoang 1 dén khoang 5% khdi luong ta duoc
phén tan.

Céc vi du khong gidi han vé cac ta duge trugt bao gdm, nhung khong chi gisi
han &, natri stearat, canxi stearat, magie stearat, axit stearic, dau khoéang, diu khoang
nhe, glyxerin, sorbitol, manitol, polyetylen glycol, cac glycol khac, natri lauryl sulfat,

bot da talc, diu thuc vat duge hydrat héa (chi 1a vi duy, dau lac, dau hat bong, dau
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huéng dwong, didu me, dau 6 liu, diu bip, va ddu dau twong), kém stearat, natri oleat,
etyl oleat, etyl laureat, aga, silic oxit, gel silic oxit syloit (AEROSIL 200, dugc san
xuit bdi W.R. Grace Co. of Baltimore, Md.), sol khi dong tu cua silic oxit tdng hop
(c6 ban bdi Degussa Co. of Plano, Tex.), CAB-O-SIL (san pham silicon dioxit giy s6t
dugc ban bdi Cabot Co. of Boston, Mass.) va cac td hop cia chung. Theo céc phuong
an cu thé, lugng ta4 dugc trugt dugc st dung trong dugc phém & lugng nhd hon
khoang 1% khéi luong duge phidm hodc dang lidu.

Céc vi du khong giéi han v& cac chit pha lodng bao gdm, nhung khong chi giéi
han &, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza, glyxin hodc cac td hop
cua chung.

Theo cac phuong 4n cu thé, vién nén va vién nang duoc bao ché bang cach tron
14n ddng nhit hop chét c6 cong thire (I), cong thirc (Ia) hodc cong thirc (Ib), hoic mubi
dugc dung ctia nd, vdi cac chét mang 16ng, cac chét mang ran duge tan min, hodc ca
hai, va sau d6 tao hinh san phdm & hinh thirc mong mudn néu cin thiét. Theo céc
phuong an cu thé, vién nén duoc bao ché bang cach ép. Theo cic phuong 4n khac,
vién nén dugc bao ché bang cach rap khuén.

Theo c4c phuong an cu thé, hop chit c6 cong thirc (I), cong thirc (Ia) hodc cong
thirc (Ib), hodc mudi duge dung cia nd, duoc ding qua dudng miéng & dang lidu giai
phong kiém soat. Cac dang lidu nay dwoc sir dung dé mang lai sy giai phong chim
hoic bi kiém so4t ctia hop chét c6 cong thic (I), céng thire (Ta) hodc cong thirc (Ib),
hodc mudi dugc dung ctia né. gidi phong kiém soat thu duogc béng cach st dung, vi du,
hydroxypropylmetyl xenluloza, cic chit nén polyme khac, gel, mang thdm, hé thong
thdm thu, bao phu da 16p, vi hat, liposom, vi cAu, hoic tb hop cda chiing. Theo céac
phuong 4n cu thé, cac dang lidu giai phong kiém soat dugc sir dung dé kéo dai hoat
tinh ctia hop chit c6 cong thirc (I), giam tan suit liéu dung, va ting dung nap & bénh
nhan.

Str dung cac hop chit c6 cong thirc (I) & dang 16ng qua duong miéng ching han
nhu dung dich, sird, va cdn ngot duge bao ché & cac dang liéu don vi sao cho lugng
dung dich, sird, va cbn ngot cu thé chtra lwong dinh trudc ciia hop chét c6 cong thirc
(D). Sird duge bao ché bang cach hoa tan hop chét trong dung dich chira nuée duge tao
huong vi thich hop, trong khi ¢dn ngot duoc bao ché thong qua viée sir dung chét din
thudc ruou khong gy doc. Huyén phu dugce bao ché bing cach phan tan hop chit

trong chit dan thudc khong gy doc. Céc vi du khong giGi han vé cac ta duge dugc sit
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dung trong dang 16ng d& ding qua duong miéng bao gdm, nhung khong chi giéi han
&, chét hoa tan, chét tao nhii turong, chét tao huong vi, chét bao quén, va chét tao mau.
Céac vi du khong gi6i han vé chdt hoa tan va chét tao nhii twong bao gbém, nhung
khong chi gidi han &, nuée, glycol, dau, rugu, ruou isostearyl etoxylat hoa va céc ete
polyoxy etylen sorbitol. Cac vi du khong gidi han vé chit bao quan bao gém, nhung
khong chi gi6i han &, natri benzoat. Cac vi du khong gidi han vé chét tao mui vi bao
gém, nhung khong chi giéi han &, diu bac ha hoic chit tao ngot tu nhién hoic

saccharin hodc céc chat tao ngot nhan tao khac.

Dang lidu dung ngoai dudng tiéu hoa

Theo cac phuong an cu thé dugc phdm chira hop chit c6 cong thire (I), cong
thire (Ia) hodc cong thirc (Ib), hodc mudi dugc dung cia né, duge ding ngoai dudng
tiéu hoa bang nhidu duong ding khac nhau bao gém, nhung khéng chi gii han &,
duéi da, trong tinh mach (bao gdm tiém nhanh bolus), trong co, va trong dong mach.

Céac dang liéu ngoai dudng tiéu héa nay dugc st dung & dang cac dung dich
dung cho ti€m ti¢t trung hodc dung dich dung cho tiém khir trung duoc, huyén phu,
cac san phdm khd va/hodc dong khd sin sang dé hoa tan hoidc tao huyén phu trong
chét din thudc duge dung ding cho tiém (bot tai hoan nguyén) va cac nhii trong. Cic
chét din thudc dugc st dung trong cic dang liéu nay bao gdm, nhung khong chi giGi
han &, nuéc dung cho ti€ém USP; chit din thudc chta nuée chéng han nhu, nhung
khong chi gidi han &, natri clorua dung cho ti€m, Ringer dung cho tiém, Dextroza
dung cho tiém, Dextroza va Natri Clorua dung cho tiém, va Ringer bi Lactat héa dung
cho tiém; chét din thubc c6 thé tron 13n véi nude chéng han nhu, nhung khong chi
gii han &, rugu etyl, polyetylen glycol, va polypropylen glycol; va cac chét din thudc
khong chira nuéce chéng han nhu, nhung khong chi gigi han &, dau bép, dau hat bong,

dau dau phong, ddu me, etyl oleat, isopropyl myristat, va benzyl benzoat.

Dang liéu qua da

Theo céc phuong an cu thé, duge phim chtra hop chit c6 cong thirc (I), cong
thirc (Ia) hodc cong thire (Ib), hodc mudi duge dung cda no, dugc dung qua da. Céc
dang lidu qua da nay bao gdm miéng dan "kiéu c6 16p chira" hoic miéng dan "kiéu
chét nén", duoc dép 1én da va bi bao mon trong khoang thoi gian cu thé dé cho phép
su thdm nhap lugng mong mudbn cia hop chit c6 cong thirc (I). Chi 1a vi du, cac thiét

bi qua da nay & dang bing keo gdm thanh phan phia sau, 16p chira chira hop chit tly y

-36-



27709

v6i chit mang, tiy ¥ 16p chén kiém soat tbc do dé van chuyén hop chét nay dén da cua
vat cha & toc d6 dinh trude ¢6 kiém soat qua khoang thoi gian kéo dai, va cac phuong
tién dé bao vé thiét bi nay véi da ciia vat chi. Theo cac phuong an khéc, dang bao ché
qua da kiéu chit nén dugc st dung.

Dang bao ché d& van chuyén hop chit c6 cong thire (I) qua da chira luong c6
hiéu qué ciia hop chét c6 cong thirc (I), chit mang va tity ¥ chét pha lodng. Chit mang
bao gdm, nhung khéng chi gidi han &, dung méi dugc dung hép thu duge dé hd trg
qua da cia vat chi, ching han nhu nudc, axeton, etanol, etylen glycol, propylen
glycol, butan-1,3-diol, isopropyl myristat, isopropyl palmitat, dau khoang, va cac tb
hop cua ching.

Theo cac phuong an cu thé, cac hé théng van chuyén qua da nay bao gbm céc
chét ting cudong thidm nhdp @& hd tro van chuyén mot hodc nhiéu hop chét c6 cong
thirc (I) dén mo. Cac chit ting cuong tham nhap nay bao gdm, nhung khong chi gi6i
han &, axeton; nhiéu loai ruou khac nhau chéng han nhu etanol, oleyl, va
tetrahydrofuryl; alkyl sulfoxit ching han nhu dimetyl sulfoxit; dimetyl axetamit;
dimetyl formamit; polyetylen glycol; pyrolidon ching han nhu polyvinylpyrolidon;
cac d6 Kollidon (Povidon, Polyvidon); ure; va nhiéu loai este duong khong tan hoac
este dudng tan trong nudc ching han nhu Tween 80 (polysorbat 80) va Span 60
(sorbitan monostearat).

Theo cac phuong 4n khac, pH cta duge phdm hogc dang lidu qua da, hodc cta
co quan ma dugc phém hodc dang lidu duoc ap dung, dugc diéu chinh dé cai thién van
chuyén mot hodc nhiéu hop chét c6 cong thirc (I). Theo cac phuong 4n khac, tinh phan
cuc cia chat mang dung moi, d0 manh ion cua nd, hodc tinh vu truong duogc diéu
chinh @& cai thién van chuyén. Theo cdc phuong 4n khac, cac hop chét ching han nhu
cac stearat dugce thém dé bién dbi co lgi tinh va nude hodc tinh wa m& cua mot hoic
nhiéu hop chét ¢6 cong thirc (I) tir d6 cai thién van chuyén. Theo cac phuong 4n cu
thé, cac stearat ndy c6 vai trd 1a chit din thudc lipit @& bao ché, nhu chit tao nhii
turong hodc chét hoat dong bé mat, va 1am chit ting cudng véan chuyén hodc chit ting
cudng thim nhép. Theo cic phuwong 4n khac, cac mudi, cac hydrat khac vé céc hop
chét c6 cong thie (I) dugc st dung dé didu chinh tiép cac tinh chit ctia ché pham thu

duoc.

Dang liéu thoa trén bé mit
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Theo cc phuong 4n cu thé hop chét c6 cong thire (I), cong thire (Ia) hodc cong
thirc (Ib), hodc mudi dugc dung ciia né, dwoc sir dung bing cach thoa duge phdm chira
hop chét c6 cong thire (I), cong thirc (Ia) hodc cong thirc (Ib), hoic mudi dugc dung
cua n6 ¢ dang lotion, gel, dung dich thubc md, nhil turong, huyén phu hoic kem trén
bé miit. Dang bao ché thich hop dé thoa trén bé mat da 1a céc dung dich, thubc ma,
kem hodic gel chira nude, trong khi cac dang bao ché dé ap dung cho mit 1 cac dung
dich chtra nude. Cac dang bao ché nay tity ¥ chira chit hoa tan, cht 6n dinh, chit ting
cudng vu truong, chit dém va chit bao quan.

Céc ché phim ding dé thoa trén bé mit nay chira it nhat mot chit mang, va tiry
y it nhit mot chit pha lodng. Cac chit mang va chit pha lodng nay bao gém, nhung
khong chi gidi han &, nude, axeton, etanol, etylen glycol, propylen glycol, butan-1,3-
diol, isopropyl myristat, isopropyl palmitat, ddu khoang, va cac t6 hop ctia chiing.

Theo cac phuong 4n cu thé, cac ché phdm ding dé thoa trén bé mit nay bao
gdm cac chét ting cuong thim nhap @& hd tro van chuyén mot hodc nhiéu hop chét co
cong thie (I) dén md. Cac chét ting cudng tham nhdp nay bao gdm, nhung khong chi
gi¢i han @, axeton; nhiéu loai rwou khic nhau chéng han nhu etanol, oleyl, va
tetrahydrofuryl; alkyl sulfoxit ching han nhu dimetyl sulfoxit; dimetyl axetamit;
dimetyl formamit; polyetylen glycol; pyrolidon ching han nhu polyvinylpyrolidon;
cac do Kollidon (Povidon, Polyvidon); ure; va nhiéu loai este duong khong tan hodc
este duong tan trong nudc ching han nhu Tween 80 (polysorbat 80) va Span 60
(sorbitan monostearat).

Theo cac phuong an cu thé dugc phdm chira hop chét ¢6 cong thic (I), cong
thirc (Ia) hodc cong thirc (Ib), hodic mubi duoc dung cia né, duge ding qua dudng hit.
Céac dang lidu diing qua dudng hit duge bao ché & dang sol khi hodc bot kho. Dang
bao ché sol khi ding qua dudng hit chira dung dich hodc huyén phii min ctia hop chit
c6 cong thac (I), cong thirc (Ia) hodc cong thirc (Ib), hodc mudi dugc dung cia nd,
trong dung moi chira nuéc hodc dung moéi khong chira nudc duge dung. Ngoai ra,
dugce phdm nay tiy y chira bazo dang bot ching han nhu lactoza, glucoza, trehaloza,
manitol hodic tinh bot, va tity ¥ chét diéu bién hiéu sudt ching han nhu L-loxin hoic
cac axit amin khac, va/hoic cac mudi kim loai cia axit stearic chng han nhu magie
ho#c canxi stearat.

Theo cac phuong 4n cu thé, cac hop chét ¢6 cong thie (I) duge sir dung truc

tiép cho phdi bang cach hit sit dung dung cu hit dang lidu duoc do lwong (Metered
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Dose Inhaler-"MDI"), sir dung céc hop kim loai chtra chat ddy nhiét do s6i thip thich
hop, vi du, diclodiflometan, tricloflometan, diclotetrafloetan, carbon dioxit hodc céac
khi thich hgp khac, hodc dung cu hit chira bdt khd (Dry Powder Inhaler -DPI) sir dung
mot vu nd khi @ tao ra mot ddm may bot kho bén trong dung cu chira, ma sau do6
dugc bénh nhan hit vao. Theo cic phuong 4n cu thé, vién nang va dung cu chira
(cartridge) gelatin dé dung trong dung cu hit hoic dng bom thudc dugc bao ché chira
hén hop bot ciia hop chit c6 cong thire (I) va bazo dang bot ching han nhu lactoza
hodc tinh bot. Theo cac phwong an cu thé, cic hop chat ¢ cong thirc (I) duge van
chuyén dén phdi bang cach sir dung dung cu phun dung dich, trong d6 cac dung cu
nay st dung cac 16 phun v6 cing nhé dé tao sol khi cac dang bao ché dugc chit 1ong
ma sau d6 ¢6 thé dugc hit truc tiép vao phdi. Theo cac phuong 4n khac, cac hop chét
¢6 cong thie (I) duge van chuyén dén phdi bing cach sir dung thiét bi phun swong,
trong d6 thiét bj phun swong tao ra sol khi ciia cac dang bao ché dugc chét 16ng bang
cach st dung ning luong siéu 4m dé tao thanh cac hat nho c6 thé duge hit dé dang.
Theo cac phwong 4n khéc, cac hop chit c6 cong thirc (I) dugc van chuyén dén phdi
bang céch sir dung thiét bi dién thiy dong luc hoc ("EHD") trong d6 thiét bi sol khi
EHD nay sir dung ning lugng dién dé tao sol khi huyén phu hogc dung dich dwgc chit
16ng.

Theo c4c phwong 4n cu thé, dugc phim chira hop chit c6 cong thirc (I), cong
thirc (Ia) hoac cong thirc (Ib), hodc cac mudi duge dung ctia n6, dugc md ta & day, con
chira mdt hodc nhidu chét ting cuong hip thu. Theo cic phuong an cu thé, cic chét
tang cudng hép thu nay bao gdm, nhung khong chi gi6i han &, natri glycocholat, natri
caprat, N-lauryl-p-D-maltopyranosit, EDTA, va cac mixen hdn hop.

Theo cac phuong an cu thé duge phdm chira hop chét c6 cong thirc (I), cong
thirc (Ia) hoac cong thirc (Ib), hodc mudi dugc dung cia nd, duge dung cho mili. Cac
dang lidu ding cho miii nay dugc bao ché & dang sol khi, dung dich, thudc nho, gel
hodc bot kho.

Theo cac phuong 4n cu thé duge phdm chira hop chét c6 cong thirc (I), cong
thire (Ia) hodc cong thirc (Ib), hodc mudi duoc dung clia n6, dugc dung qua dudng hau
moén & dang thubc dan, thudc thut, thudc md, kem, dang bot cho hdu mon hodc gel
ding cho hau mén. Theo cic phuong 4n cu thé, dang thudc dan nay dugc bao ché tir
cac nhil trong hodc huyén phii béo, bo cacao hoic cac glyxerit khac.

Theo cac phuong an cu thé duge phdm chira hop chit c¢6 cong thire (I), cong
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thire (Ia) hodc cong thic (Ib), hoic mudi duge dung cta nd, dugc ding cho mit &
dang thudc nhé mét. Cac dang bao ché nay 1a dung dich chira nudc tiy y chira chét
hoa tan, chit bn dinh, chét tdng cudng wu trrong, chit dém va chét bao quan.

Theo cic phuong 4n cu thé duoc phdm chira hop chit c¢6 cong thirc (I), cong
thire (Ia) hodc cong thie (Ib), hoic mudi duoc dung cia nd, dugc ding cho tai & dang
thuc nhé tai. Cac dang bao ché nay 1a dung dich chira nude tiry ¥ chira chit hoa tan,
chét 6n dinh, chit ting cudong wu truong, chit dém va chét bao quan.

Theo céc phuong 4n cu thé dugc phdm chira hop chét c6 cong thire (I), cong
thire (Ia) hodc cong thirc (Ib), hodc mudi duoc dung ciia né, duge bao ché & dang ché
phidm dyng. Dang bao ché nay duoc ding bing cach cdy (vi du, dudi da hoic trong
co’) hodc bing céch tiém trong co. Theo cic phuong 4n cu thé, dang bao ché nay gom
cac vét li¢u ky nudc hodc vat li¢u polyme (vi dy, nhil trong trong dau kha dung) hodc
nhuya trao doi ion, hodc cac chét dan xuét it tan, vi du, & dang mudi it tan.

Theo phuong 4n khic nita, dugc phdm chira hop chéit c6 cong thirc (I), cong
thire (Ia) hoidc cong thire (Ib), hoic mudi dugc dung ciia nd, duge diéu chinh thich hop
dé ding qua dudng miéng dé didu tri cac bénh va/hodc rdi loan do virut xdm nhiém
lién quan dén hoat tinh TLR7.

Theo phuong 4n khic nira, dugc phdm chira hop chéit c6 cong thirc (I), cong
thire (Ia) hodc cong thirc (Ib), hodc mudi duge dung cia né, duge diéu chinh thich hop
dé dung trong co dé didu tri cac bénh va/hoic rbi loan x4m nhiém lién quan dén
TLR7.

Theo phuong 4n khac nita, duoc phdm chira hop chit c6 cong thire (I), cong
thire (Ia) hodc cong thire (Ib), hodc mudi duogc dung cua no, dugc diéu chinh thich hgp
dé ding qua dudong miéng dé diéu tri cac bénh va/hodc rdi loan do xdm nhiém lién
quan dén TLR7.

Theo phuong 4n khac nira, duoc phdm chira hop chit c6 cong thie (I), cong
thirc (Ia) hodc cong thire (Ib), hosic mudi dugce dung cia né, duge didu chinh thich hgp
dé dung qua dudong miéng dé diéu trj cac bénh va/hoic rdi loan do vi khuin lién quan
dén TLR7.

Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thirc (I), cong
thire (Ia) hoac cong thire (Ib), hodc mubi duge dung cua no, dugce diéu chinh thich hop
dé ding qua dudong miéng d& didu tri cic bénh va/hodc rdi loan do nim lién quan dén

TLR7.
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Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thire (I), cong
thire (Ia) hodc cong thire (Ib), hodc mudi duge dung ciia nd, duoc diéu chinh thich hop
dé ding qua dudong miéng d& diéu tri bénh ung thu lién quan dén TLR7.

Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thuc (I), cong
thire (Ia) hodc cong thuc (Ib), hodc mudi duge dung cua no, dugc diéu chinh thich hop
dé dung trong tinh mach dé diéu tri bénh ung thu lién quan dén TLR7.

Theo phwong 4an khac nita, dugc phdm chira hop chit c6 cong thuce (I), cong
thire (Ia) hodc cong thire (Ib), hoac mudi duge dung ctia né, duogce diéu chinh thich hop
dé ding lam thubc nho mét dé diéu tri cac bénh va/hoic rdi loan vé mit lién quan dén
TLR7.

Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thire (I), cong
thire (Ta) hodc cong thirc (Ib), hodc mudi duge dung ctia né, dugce diéu chinh thich hop
dé thoa trén bé mit dé diéu tri cac bénh va/hoic rdi loan da lidu lién quan dén TLR7.

Theo phuong an khac nira, dugc phdm chira hop chit c6 cong thirc (I), cong
thire (Ia) hodc cong thic (Ib), hodc mubi dugce dung cta no, dugc diéu chinh thich hop
dé thoa trén bé mit dé diéu trj bénh day simg quang hoa & da. Theo phuong 4n khéc
nita, dugc phim chira hop chit c6 cong thirc (I), cong thirc (Ia) hodc cong thire (Ib),
hodc mudi duoc dung cia né, duoc didu chinh thich hop & dang kem dé thoa trén bé
mit dé diéu tri bénh day simg quang hoéa & da.

Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thue (I), cong
thure (Ia) hodc cong thic (Ib), hodc mubi dugce dung ctia n6, dugc diéu chinh thich hop
dé thoa trén bé mit dé didu tri bénh ung thu biéu mo té bao day. Theo phuong an khac
nita, dugc phim chira hop chit c6 cong thirc (I), cong thirc (Ia) hodc cong thirc (Ib),
hodc mubi duge dung ctia no, dugc diéu chinh thich hop & dang kem dé thoa trén bé
mat dé diéu tri bénh ung thu biéu md té bao day.

Theo phuong 4n khac nita, dugc phdm chira hop chit c6 cong thic (I), cong
thire (Ia) hodc cong thire (Ib), hodc mudi duge dung ciia nd, duoc diéu chinh thich hop
dé ap dung bang cach hit dé diéu tri cac bénh va/hodc rbi loan vé ho hép lién quan dén
TLR7. Theo cac phuong 4n cu thé, bénh ho hap nay 13 bénh hen dj Gng.

Sang ché dé xut cac hop chit c6 cong thire (I), céng thire (Ia) hodc cong thire
(Ib), va cac mubi duge dung ctia nd, va dugc phdm chira hop chit co cong thire (I),
cong thie (Ia) hodic cong thire (Ib), hodc mudi duge dung ciia né, vahodc cac mudi

dugc dung cta ching, dung dé hoat hoa hoat tinh TLR7, va tir d6 dugc st dung trong
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phong va diéu tri cac bénh va/hodc rdi loan lién quan dén hoat tinh TLR7. Céc hop
chét c¢6 cong thie (I) va cac mudi dugc dung cia né, va dugce phim 1a chét cha van
TLR7.

Piéu tri két hop

Theo cac phuong an cu thé, hop chét ¢o cong thire (I), hodc mudi duge dung
ctia n6, hoic dugc phim chira hop chit ¢6 cong thirc (I), cong thirc (Ta) hodc cong thirc
(Ib), hodc mubi duoc dung ciia nd, dugc sir dung mdt minh (khong c¢é chét diéu tri bd
sung) dé dung trong diéu tri mot hodc nhidu bénh vi/hodc r6i loan lién quan dén hoat
tinh TLR7 duwgc mo ta & day.

Theo cac phuong an khéc, hop chét c6 cong thire (I), hodc mudi duge dung cua
n6, hodc duoc phdm chira hop chét ¢6 cong thie (I), cong thire (Ia) hodc cong thirc
(Ib), hodc mubi dugc dung cia no, dugc st dung Két hop véi mot hodc nhiéu chét diéu
tri bd sung, dé dung trong didu tri mot hodc nhidu bénh va/hoic rdi loan lién quan dén
hoat tinh TLR7 dugc mo ta & day.

Theo cac phuong 4n khéc, hop chit c6 cong thirc (I), hoic mubi duge dung cia
n6, hodc duoc phdm chira hop chit c6 cong thirc (I), cong thirc (Ia) hodic cong thirc
(Ib), hoic mudi duge dung cia né, duge biao ché két hop v6i mot hodc nhiéu chit didu
tri bd sung va dugc dung dé dung trong diéu tri mot hodc nhiéu bénh va/hodc rdi loan
lién quan dén hoat tinh TLR7 dwoc md ta & day.

Theo cac phwong an khac, hop chit c6 cong thire (I), hodc mudi duge dung cia
n6, hodc duoc phdm chira hop chit c6 cong thirc (I), cong thirc (Ia) hodic cong thirc
(Ib), hoac mudi duge dung cda noé, dugce st dung tudn tu v6i mot hodc nhidu chit diéu
tri bd sung, dé dung trong diéu tri mot hodc nhiéu bénh va/hoic rdi loan lién quan dén
hoat tinh TLR7 dugc mo ta & day.

Theo cac phuong an khéc, diéu tri két hop gdm viée str dung hop chit cé cong
thirc (I), hoic mubi duoc dung cia né, hodc duge phidm chira hop chét c¢6 cong thirc
(D), trude khi sir dung mot hodc nhidu chit didu tri bd sung, dé dung trong didu tri mot
hodc nhiéu bénh va/hoic rdi loan lién quan dén hoat tinh TLR7 dugc md ta & day.

Theo cac phuong an khac, didu tri két hop gdm viée sir dung hop chit c6 cong
thirc (I), hodc mudi duge dung ciia né, hodc dugc pham chira hop chit c6 cong thirc
(D), sau khi str dung mot hodc nhiéu chét diéu tri bd sung, dé dung trong diéu tri mot
hoic nhiéu bénh va/hoic rdi loan lién quan dén hoat tinh TLR7 duoc md ta & day.

Theo cac phuong an cu thé, didu tri két hop gém viéc sir dung ctia hop chat ¢
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cong thirc (I), hoic mudi duge dung ciia n6, hodc duge phdm chira hop chét c6 cong
thire (1), ddng thoi véi mot hodc nhiéu chét didu tri bd sung, d& didu tri mot hodic nhiéu
bénh va/hoic rdi loan lién quan dén hoat tinh TLR7 duoc mb ta & ddy.

Theo cac phuong 4n cu thé, didu tri két hop gdm viée st dung ciia hop chét c6
cong thire (I), hodc mubi duge dung cda nd, hodc dugc phém chtra hop chét co cong
thire (I) duoc bao ché voi mot hoic nhidu chét diéu tri bd sung, dé didu tri mot hodc
nhiéu bénh va/hoic rdi loan lién quan dén hoat tinh TLR7 dugc mb ta & day.

Theo cac phuong 4n cu thé vé céc liéu phap két hop dwoc md ta & day, cac hop
chét ¢6 cong thirc (I), cong thic (Ia) hodc cong thire (Ib), hodc mudi dugc dung cua
n6, va chit didu tri bd sung hoat dong cong hop. Theo cac phwong 4n cu thé vé& cac
liéu phép két hop dugc md ta & day, cac hop chit co cong thie (I), hodc cac mubi
dugc dung cua no, va chét diéu tri bd sung hoat dong hiép déng.

Theo cac phuong 4n khéc, hop chit c6 cong thie (I), cong thirc (Ia) hodc cong
thuc (Ib), hodc mubi dugc dung cda n6, hoac dugc phém chira hop chét ¢6 cong thuc
(I), cong thirc (Ia) hodc cong thirc (Ib), hodic mudi duoc dung cia nod, dugc ding véi
bénh nhan trude d6 chua dugce diéu tri hodc hién khong duogc diéu tri bﬁng chét diéu tri
khac.

Chét diéu trj bd sung dugc str dung két hop véi hop chit c6 cong thirc (I), cong
thic (Ia) hodc cong thire (Ib), hodc mudi duoc dung ctia n6, bao gém, nhung khong
chi giéi han & céc chét khang sinh hodc chit khang khuén, chét chng non, chit khang
nim, chit khang viém, chit khang virut, chét rc ché enzym cta virut hodc chit chéng
ung thu.

Theo cac phuong 4n cu thé, dugc phim chira hop chit c¢6 cong thic (I), cong
thirc (Ia) hodc cong thire (Ib), hodc mudi duoc dung ciia no, 1 cac ché phdm tao phan
{rng mién dich.

Theo cac phuong 4n khac, cac hop chit c6 cong thire (I), cong thirc (Ia) hodc
cong thie (Ib), hoic mudi duoc dung cuia nd, 1a cac chét ting cudng kha ning mién
dich va chuyén tai tac dong kich thich mién dich khi dwgc 4p dung khi so sanh véi cac
ché phim khong chira hop chét ¢ cong thirc (I), cong thirc (Ia) hodc cong thirc (Ib),
hodc mudi duge dung cia né.

Tac dong kich thich mién dich dugc dé cap dén & day thuong la su tdng cudng
tac dong cua ché phém sinh mién dich. Theo cac phuong én cu thé, viéc tdng cuong

hiéu qua ctia ché pham sinh mién dich it nhat 13 ting 10% so véi tidc dong clia che
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pham sinh mién dich ma khong c6 chit ting cudng kha nang mién dich nay. Theo cac
phuong 4n cu thé, viéc ting cudong hiéu qua cia ché phim sinh mién dich it nhat 1a
tang 20% so vdi tac dong cia ché phdm sinh mién dich ma khong cé chit ting cuong
kha ning mién dich nay. Theo cac phuong an cu thé, viée ting cudng hidu qua ctia ché
pham sinh mién dich it nhit 14 ting 30% so véi tac dong ciia ché phdm sinh mién dich
ma khong c6 chét ting cudng kha ning mién dich nay. Theo cic phuong 4n cu thé,
viéc ting cuong hiéu qua cta ché pham sinh mién dich it nhit 1a ting 40% so Vi tac
dong cta ché phim sinh min dich ma khong c6 chét ting cuwdng kha ning mién dich
nay. Theo cic phuong 4n cu thé, viéc ting cudng hiéu qua cia ché phdm sinh mién
dich it nhit 13 ting 50% so véi tac dong cta ché phdm sinh mién dich ma khong c6
chét ting cudng kha ning mién dich nay. Theo cic phuong an cu thé, viée ting cuong
hiéu qua cta ché phdm sinh mién dich it nhét 1a ting 60% so véi tac dong cla ché
pham sinh mién dich ma khéng c6 chét ting cudng kha ning mién dich nay. Theo céc
phuong 4n cu thé, viéc ting cudng hiéu qua cta ché phim sinh mién dich it nhat 13
ting 70% so v&i tac dong ciia ché phdm sinh mién dich ma khong c6 chét ting cuong
kha nang mién dich nay. Theo cac phuong an cu thé, viéc ting cuong hidu qua cia ché
pham sinh mién dich it nhit 14 ting 80% so vdi tac dong clia ché phdm sinh mién dich
ma khong c6 chét ting cudng kha ning mién dich nay. Theo cic phuong 4n cu thé,
viéc ting cudng hiéu qua ctia ché phdm sinh mién dich it nhét 12 ting 90% so véi tac
dong ctia ché phdm sinh mién dich ma khéng c6 chét ting cudong kha ning mién dich
nay. Theo cic phwong an cu thé, viéc ting cudong hiéu qua cta ché phim sinh mién
dich it nhét 1a ting 100% so v&i tic dong clia ché phim sinh mién dich ma khéng co
chét tang cudng kha ning mién dich nay.

Céc ché phém tao phan trng mién dich nhu duge boc 16 & ddy co thé duogc dung
trong phuong phép lam ting hoic ting cudng phan tmg mién dich & dong vat c¢6 va
bao gbm budce st dung luong ¢ hiéu quéa cta ché phdm sinh mién dich nhu duge boc
16 & day. Phan Gng mién dich t&t hon néu 1a phan (g bao vé va tét hon néu bao gébm
khéng thé va/hoic mién dich do trung gian té bio.

Theo céc phuong an cu thé, cac ché phém tao phan tmg mién dich dugc boc 10
& day co6 thé duge sir dung lam thude diéu tri, vi du, ding dé ting hoic ting cudong
phan g mién dich & dong vat ¢6 v

Theo céc phuong an cu thé, cac ché phém tao phan mg mién dich dugc boc 16

& day c6 thé dugc dung trong san xuét thudc didu tri dé ting phan tng mién dich &
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dong véat c6 vi. Bong vat cé vi nay tdt hon néu 1a nguoi, nhung cd thé 13, vi du, bo,
lon, ga, meo hodc chd.

Mot cach dé kiém tra hiéu qua cia lidu phép diéu tri bao gdm viéc giam sat su
x4m nhi®m cta yéu t6 gdy bénh sau khi ding cic ché phdm tao phan tng mién dich
duge boc 10 & day. Mot cach dé kiém tra hiéu qua cua diéu tri @& phong bénh gdm
giam sat cac phan tng mién dich hé théng (ching han nhu giam sit mirc d san xuéit
IgG1 va IgG2a) va/hodc cac phan mg mién dich dich thé (ching han nhu giam sat
mirc do san xuit IgA), khang cac khang nguyén duoc bao gdm hogc duge 4p dung két
hop véi cac ché pham tao phan émg mién dich dwgc boc 160 & day sau khi dung ché
phdm tao phan ung mién dich nay (va khidng nguyén nay néu duge dp dung tach
riéng). Pién hinh 13, cac phan tmg khang thé huyét thanh dic hi¢u khéang nguyén duoc
xé4c dinh sau khi tiém ching nhung trudc thach thirc trong khi phan ung khang thé
dich thé dic hiéu khang nguyén duoc xac dinh sau khi tiém chiing va sau thach thirc.

Cach khac dé danh gia tinh sinh mién dich ctia cdc ché phdm tao phan ung
mién dich dwoc boc 16 & dy trong d6 khang nguyén 14 protein dé biéu hién cac protein
tai t6 hop d& sang loc huyét thanh hodc san phdm bai tiét niém mac ctia bénh nhén
bing phuong phap vi mang vi/hoic mién dich chim — thim (immunoblot). Phan tng
dwong tinh giira protein va miu bénh phdm biéu thi ring bénh nhan da bit diu phan
rng mién dich v&i protein nghi vin. Phuong phép nay ciing c6 thé duge sir dung aé
nhén dién cic khang nguyén va/hoic epitop co tinh trdi mién dich trong cac khang
nguyén protein.

Hiéu qua cta cac ché phim tao phan img mién dich ciing c6 thé dugc xac dinh
in vivo biang cach thir thach cac md hinh dong vat thich hop véi x4c tac nhan gy bénh
xAm nhiém quan tim.

Céc ché phadm tao phan tmg mién dich dugc boc 1§ & diy thuong s& dugc ap
dung tryc tiép cho ddi twong. Truyén tai truc tiép co thé duogc thuc hién biang cach
tiém ngoai duong ti€u héa (vi du, dudi da, trong mang bung, trong tinh mach, trong
co, hodc voi khong gian k& ciia md), hodic ding qua niém mac, ching han nhu qua
truc trang, qua duong miéng (vi dy, vién nén, dang phun), am dao, thoa trén bé mat,
thAm thiu qua da hoidc xuyén qua da, trong miii, mat, tai, phdi hogc 4p dung qua niém
mac khac.

Céac ché phém tao phan tng mién dich c6 thé dugc str dung dé tao ra mién dich

hé théng va/hodc mién dich dich thé, t6t hon néu tao ra mién dich hé théng va/hoac

-45-



27709

" mién dich dich thé dugc ting cudong.

Tét hon néu mién dich hé théng va/hodc mién dich dich thé duge ting cudong
nay dugc phan chiéu bing phan tng mién dich TH1 va/hoic TH2 dugc ting cudng.
Tét hon néu, phan tng mién dich duoc ting cudng nay bao gdm ting san xuit IgG1

va/hodc IgG2a va/hoac IgA.

Céc khia canh va vi du theo sang ché cu theé duge dé xuat trong danh sach céc
phuong 4n dugc danh so sau.

1. Hop chét, va mudi duoc dung, c6 cAu tric theo cong thirc (I):

—0
R! R3
N
N ’d
99

PN

H,N" N
cong thirc (I)

R! 1a -NHR® hoic -NHCHRR’;
R}1a H, -L,R"% -OL,R"%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R"%,
-CF,C(=0)0OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0O)OH hodc tetrazolyl;
R*1a H, -L,R'% -OL,R"%, -C(CH;),R"?, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R",
-CF,C(=0)0OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0O)OH hodc tetrazolyl;
trong d6, néu R? 1a H, thi R* 1a -L,R"%, -OL,R", -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R"?, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hoic tetrazolyl;
hogc néu R* 1a H, thi R® 14 -L,R"%, -OL,R"%, -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R', -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=O)OH, -
L,C(=0)OH, -L,C(=0)OH, -OL,C(=0O)OH hojc tetrazolyl;
L, 12 ~(CHy)m-;
Ly 12 -(CHa)m-;
L; 13 -(CHp)m(CHR " CHp)m(CHy),-;
RS 1a -C5-Cgalkyl;
R’ 14 -C;-Csalkyl;
R’ 1aL,0H;

-46-



27709

mdi R doc 1ap duogce chon tir -OH;
R 1a:
a) tetrazolyl khong duoc thé;
b) tetrazolyl dugc thé bang -L;C(=0)OH;
hoac
¢) heteroxycloalkyl c6 5-6 canh ¢6 1 dén 2 nguyén tir khac loai doc lap
dugc chon tir N va O duge thé bang -C(=0)OH;
mdi m doc 1ap duge chon tir 1, 2, 3, va 4,
va
mdi n ddc 1ap duoc chontir 0, 1, 2, 3, va 4.

. Theo cac phuong an cu thé, hop chét c6 cong thire (I) 1 hop chét c6 cong thire (Ia)

hogc cong thic (Ib):
—0 —0
NTY N N N "
HzN)\\N / HzNJ\\N /
cong thire (Ta) cong thirc (Ib).

. Theo cac phuong an cu thé vé& cac hop chét ¢ cong thirc (I),
R! 1a -NHR® hoic -NHCHR®R’;
R’ 14 H, -OL,C(=0)OH hoic tetrazolyl;
R*1a H, -L,R'% -OL,R"%, -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR”), -CF,R",
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH hoic
tetrazolyl;
trong d6, néu R’ 1a H, thi R* 1a -L,R"?, -OL,R "%, -C(CH;),R", -P(=0)(OH),,
-P(=0)OH(OR”), -CF,R"%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0O)OH, -L,C(=0)OH hodgc tetrazolyl;
hodc néu R* 1a H, thi R’ 14 -OL,C(=0)OH hoic tetrazolyl;
L; 13 -(CHy) s
L, 13 -(CHy) s
L7 12 -(CHy)m(CHR "' CH,)n(CH,) -3
RS 1a -C;5-Cqalkyl;
R 1a -C;-Csalkyl; metyl
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R’1aL,0H;
mdi R"! doc 14p duoc chon tir -OH;
R 1a:
a) tetrazolyl khong dugc thé;
b) tetrazolyl duoc thé bang -L,C(=0)OH;
hoidc
¢) heteroxycloalkyl c6 5-6 canh c6 1 dén 2 nguyén tir khéac loai doc lap
duoc chon tir N va O dugc thé béng -C(=0O)OH;
mdi m ddc 14p duoc chon tir 1, 2, 3, va 4,
va
mdi n ddc 1ap duge chontir 0, 1, 2, 3, va 4.
. Theo cac phuong an cu thé vé cac hop chét c6 Cong thirc (I), cong thirc (Ia) hoidc
cong thure (Ib),
R! 12 -NHR® hoic -NHCHR®R’;
R®1a H, -L,R"%, -OL,R"%, -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R "%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
N
-OL,C(=0O)OH, E H%
R*1aH, -L,R", -OL,R", -C(CH3)2R12, -P(=0)(OH),, -P(=0)OH(OR"), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
N’N N-NH

o a“

hodc

-OL,C(=0)OH,
trong d6, néu R® 1a H, thi R* 1a -L,R'%, -OL,R'%, -C(CH;),R"?, -P(=0)(OH),,

-P(=0)OH(OR"), -CF,R"%, -CF,C(=0)0OH, -CH=CHC(=O)OH -C(=0)OH,
N-NH

sl

hoac

J\ N
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH, AN hodc
hodc néu R* 1a H, thi R*1a -L,R"?, -OL,R"?, -C(CH;),R", -P(=O)(OH)2,

-P(=0)OH(OR"), -CF,R'%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -

L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH, ~ .
Ly 1a -(CHy)n;
L, 1a -(CHy)m-;
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L 1a -(CHy)n(CHR ' CH,)(CHy)y;
R® 14 -C5-Cgalkyl;
R’ 1a -C;-Csalkyl;

R’ 1a L,OH;
mdi R!! ddc 1ap dugc chon tir -OH;
0
HO//g
HN-N N-NH  N-N, [ﬁjl\ <—?L. Z >W
TN TN J\ N COH N~ ~COH N~ “CO,H
R12 ‘777"4: LLLL% iLLB , MTM hodc MTM

mdi m doc 14p duge chon tir 1, 2, 3, va 4,
va
mdi n ddc 1ap duge chontir 0, 1, 2, 3, va 4.

. Theo céc phuong an cu thé vé cac hop chét ¢6 cong thic (I), cong thire (Ta) va

cong thirc (Ib),
R! 1a -NHR® hoiic -NHCHR®R’;
HN-N, N-NH
s N J\ N
R?1a H, -OL,C(=0)OH, E hoic i‘“v

R*1a H, -L,R"%, -OL,R"?, -C(CH;),R", -P(=O)(OH)2, -P(=0)OH(OR"), -CF,R",
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=O)OH,
HN-N, N-NH
H{L ‘N ZEJ\ N
hodc
trong d6, néu R? 1a H, thi R4 1a -L,R", -OL,R", -C(CH3),R"%, -P(=0)(OH),,
-P(=0)OH(OR’), -CF,R"?, -CF,C(=0)0H, -CH=CHC(=0)OH, -C(=0)OH,

HN-N, N-NH
o N J\ N
-L,C(=0)OH, -L,C(=0)OH, 2 hoic is’v
N /NH
a* A ’a* 4

hozc néu R* 1a H, thi R’ 1a -OL,C(=0O)OH,
L; 13 -(CHp)m-;
L, 12 -(CHp)m-;
L 1a -(CHy)n(CHR" CHp)(CH,),-;
R® 14 -C;-Cgalkyl;
R 1a -C;-Csalkyl;
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R® 1a L,OH;
mdi R doc 1ap duoc chon tir -OH;
o)
HO
HN-N o N-NH N-R &CO H <_>‘co H [ >"”’CO H
I sl s J g e JyTees e
R2 13 277 L,E% iLLé , MTW hoac JW|\M ;

mdi m doc 14p duoc chon tir 1,2, 3, va 4,
va
mdi n doc 1ap duge chon tir 0, 1, 2, 3, va 4.

6. Theo cic phuong 4n cu thé vé cac hop chit c6 cong thirc (I), cong thirc (Ta) va

cdng thirc (Ib), L, 1a -CH,-; L, 1a -CH,- hoéc -CH,CH,-; L, 1a
-(CH,),(CHR''CH,),-; R® 14 -C,alkyl hoic - C5alkyl R’ 14 metyl, etyl hozic propyl,
vaR" 1a OH.

7. Theo cac phuong 4an cu thé v& cac hop chét c6 cong thire (I), cong thirc (Ia) va
cong thue (Ib), R' 1a -NHR®; R® 1a H; R* 12 -L,R'%; 1, 13 -(CHy)m-; R 12
-C3-Cealkyl;

R" la:
a) tetrazolyl khéng dugc thé;
'b) tetrazolyl duoc thé bing -L,;C(=0)OH;
hoac
¢) heteroxycloalkyl c6 5-6 canh c6 1 dén 2 nguyén tir khac loai doc lap
dugc chon tir N va O dugc thé béng -C(=0O)OH,
va
mdi m ddc 14p dugc chon tir 1,2, 3, va 4.

8. Theo cac phuong 4n cu thé vé cac hop chit c6 Cong thic (I), cong thirc (Ta) va
cong thie (Ib), R' 1a -NHRS; R® 1a H; R* 1a -L,R'%; L, 1a -CH,- hogic -CH,CH,-; R®
1a -Csalkyl; va

O
HO//g
HN’N\ N ’N\H N’N\ O\COZH O\COZH ( >"WCOZH

R?1a , , , | , hoic |

9. Theo cac phuong 4n cu thé vé cac hop chit c6 Cong thic (I), cong thirc (Ia) va
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cong thie (Ib), R' 14 -NHR®; R* 1a H; R* 1a -L,R"%; L, 14 -CH,- hodic -CH,CH,-; R®
la -Csalkyl; va

10. Theo céc phwong an cu thé vé& céc hop chéit c6 Cong thirc (I), cong thic (Ia) va
cong thire (Ib), R' 14 -NHR®; R® 1a H; R* 1a -L,R'%; L, 1 -CH,- hoic -CH,CH,-; R®
la -Csalkyl; va
R 1a EJ\ hodc EE

11.Theo cac phuong 4n cu thé Vé cac hop chit c6 cong thie (I), cong thue (Ia) va
cong thire (Ib), R' 1a -NHR®; R® 1a H; R* 1a -L,R'%; L, 1 -CH,- hoic -CH,CH,-; R®

la -Csalkyl; va

L ~com &Coz { oo

N

|
WA

RZ21a 1 , hoic |

12. Theo cac phuong 4n cu thé v& céc hop chit co cong thirc (I), cong thuc (Ia) va
cong thire (Ib), R' 1a -NHR®; R? 1a H; R* 14 -L,C(=0)OH; L, 1a -CH,- hoic
-CH,CH,-; va R® 1a -Csalkyl.
13.Theo cac phuong 4n cu thé vé& cac hop chit c6 cong thirc (I), cong thirc (Ia) va
cong thure (Ib),
HN- N -NH

RZ1a H”J\ " hoic EJ\ 4

14. Theo cac phuong 4n cu thé v& cac hop chét c6 cong thirc (I), cong thirc (Ia) va
cong thure (Ib),

{~com {~oom L Pucon

I ]
AN

RZ1a 1 , T hoiic |
15. Theo cac phuwong an cu thé vé cac hop chét c6 Cong thirc (I), cong thirc (Ia) va
cong thirc (Ib) hop chét nay duoc chon tir:
5-(5-((1H-tetrazol-5-yl)metoxy)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
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5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5SH-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)pentan-1-ol;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin;
N4-hexyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5SH-pyrolo[3,2-d]pyrimidin-
2,4-diamin;
(S)-2-((2-amino-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5SH-pyrolo[ 3,2-
d]pyrimidin-4-yl)amino)hexan-1-ol;

axit 2-(5-(3-((2-amino-4-(pentylamino)-5H-pyrolo[ 3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)-2H-tetrazol-2-yl)axetic;
5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-N4-pentyl-5SH-
pyrolo[3,2-d]pyrimidin-2,4-diamin;
(S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
5-(5-(diflo(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin;

axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)-2,2-difloaxetic;

axit (3R,5R)-7-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)-3,5-dihydroxyheptanoic;

axit 2-(3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic;

axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)axetic;
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axit 3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic;
axit (3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic;
metyl hydro (3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)phosphonat;
axit (E)- 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)acrylic;
axit 3-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)propanoic;
axit (S)- 3-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)propanoic;
axit (S)- 1-(4-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic ;
axit (R)- 1-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
- yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic, va

axit 2-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-3-
metoxyphenoxy)axetic.

16. Theo cac phuong 4n cu thé v& cic hop chit c6 cong thie (I), cong thire (Ta) va

cdng thire (Ib), hop chit nay dugc chon tir:
axit 2-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic ;
axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic ;
5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic, va
axit (R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic.

17. Theo phuong 4n khéc, sang ché d& xuét dugc pham chira luvong ¢ hidu qua diéu tri
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bénh cta hop chéit c6 cong thirc (I), cong thirc (Ia) hodc cong thire (Ib), va chit
mang dugce dung. Theo cac phuong 4n cu thé vé dugc phdm nay, duge phiam nay
duoc bao ché dé dung trong tinh mach, ding truc tiép v6i mit, ding trong co, ding
qua dudng miéng, diung qua truc trang, hit, ding trong miii, thoa trén bé mit, ding
cho mét hodc dung cho tai. Theo cic phwong 4n khac, dugc pham nay & dang vién
nén dai, vi€n nén tron, vién nang, dung dich, thube hit, dung dich phun dung cho
miii, thudc dan, dung dich, nhii tuong, thubc m& mét, thudc nhd mit hodc thube
nho tai. Theo cac phuong 4n khac, duoc phdm nay con chira mot hodic nhiéu chit
diéu tri bd sung.

18. Theo phuong 4n khéc, sang ché dé xuét thudc dé dung trong diéu tri cho bénh nhéan
mic bénh hoidc réi loan lién quan dén hoat tinh thu thé TLR7, va thudc diéu tri
bénh nay chira lugng c6 hidu qua didu tri bénh ciia hop chit c6 cong thirc (I), cong
thirc (Ia) hodc cong thirc (Ib).

19. Theo phuong an khac, sang ché dé xuit cac hop chét d& dung trong phuong phép
diéu tri y té, trong dé phuong phép diéu trj y té nay dé diéu tri bénh lién quan dén
hoat tinh thu thé TLR7, trong d6 bénh nay duoc chon tir bénh do xAm nhiém, bénh
do nhiém virut, bénh do viém, bénh dudng ho hip, bénh vé da, bénh tir mién, bénh
do ting sinh t& bao hodc bénh ung thu, va trong d6 hop chit 1a hop chit c6 cong
thirc (I), cong thirc (Ia) hodc cong thirc (Ib).

20.Theo céc phuong an cu thé vé viéc sir dung nay trong phwong phép diéu tri y té,
bénh hodc tinh trang nay la bénh hen, bénh viém phéi téc nghé&n man tinh (COPD),
hoi ching suy hd hip tién trién & nguoi 16n (ARDS), bénh viém loét dai trang,
bénh Crohn, bénh viém phé quan, bénh viém da, bénh day simg quang hoa & da,
bénh ung thu biéu mé té bao day, bénh ung thu bang quang, bénh viém mili dj g,
bénh véy nén, bénh xo cimg bi, bénh mé day, bénh viém khép dang thép, bénh da
x0 cung, bénh ung thu, bénh ung thu via, HIV, bénh viém gan, bénh viém gan C
hodc bénh luput.

21.Theo cac phuong an cu thé vé viéc sir dung nay trong phwong phap diéu tri y té,
bénh nay 1a bénh viém gan B, bénh viém gan C, bénh ung thu dai truc trang hodc

bénh ung thu bidu mo té bao gan.

Vi du thwe hién sang ché

Céc vi du sau minh hoa viéc didu ché cac hop chét ¢ cong thie (I) dién hinh
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cu thé. Bang 1 dua ra cac gia trj ECso (nM) TLR7 ctia ngudi thu duoc béng cach s
dung céac hop chit nay.

Tbng hop cac hop chit minh hoa
Vidul

5-(5-((1H-tetrazol-5-yl)metoxy)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin

MeO “eN MeO NBS
j@\ mCPBA:; J@\ 032003 - .
CHO 0" CN (PhCO,),

NaOH
1 3
H MeO
/
pel e ¢ oSon
B 7 N
r 0" N Cs,CO )N\ |
N\
4 2ves H,NT N Cs2CO3
6 MeO
MeO TMSNS, H
Bu,SnO NN N
NZ I N NZ | N ~N
/
HZNJ\\ / HZN/k\N

Budc 1: Piéu ché 4-metoxy-3-metylphenol (2)

Thém m-CPBA (1,2 duong lugng) trong CH,Cl, (0,2M) vao binh phan ting day
tron chita 4-metoxy-3-metylbenzaldehyt (1 duong lugng) trong CH,Cl, (0,3M).
Khudy hdn hop phan ung & nhiét do phong trong 16 giy, 1am ngimg bing natri
thiosulfat bdo hoa du (aq) va xir Iy bang NaOH 2N du (aq). Sau khi khudy & nhiét do
phong trong 16 gid, didu chinh d6 pH dén 7 bang NaHCO; va chiét 16p nudc bang
CH,Cl,. Séy cac 16p hitu co qua Na,SO, va cd ddc trong chan khong. Hop chét tiéu dé
(2) dugce str dung & dang thd trong budc tiép theo.

Buée 2: Diéu ché 2-(4-metoxy-3-metylphenoxy)axetonitril (3)

Thém bromoaxetonitril (2 duong lugng) vao binh phdn Umng déy tron chira 4-
metoxy-3-metylphenol ((2), 1 duong lugng) tir bude trude, Cs,CO;5 (2,5 duong lugng)
va DMF (0,25M). Khudy hdn hop phan ung & nhiét dd phong trong 16 gid, 1am ngimng
bang nudc va chiét bing etyl axetat. Sdy cac 16p hiru co qua Na,SO, va ¢d dic trong
chén khong. Tinh ché phan thu duge bang sic ky silicagel dé thu san phim nitril 3.
Buéc 3: Diéu ché 2-(3-(bromometyl)-4-metoxyphenoxy)axetonitril (4)

Thém NBS (1 duong lugng) vao binh phan ting day tron chira 2-(4-metoxy-3-
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metylphenoxy)axetonitril (3, 1 duong luong) tir bude trude, (PhCO,), (0,01 duong
luong) va CCly (0,25M). Khudy hdn hop phan tmg & 75°C trong 1 gid, ¢ dic trong
chan khong, va tinh ché bang sic ky silicagel dé thu bromua 4.

Budc 4: Diéu ché 2-(3-((2-amino-4-clo-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenoxy)axetonitril (6)

Thém 2-(3-(bromometyl)-4-metoxyphenoxy)axetonitril (4, 1 duwong lugng) tir
budc trude vao binh phan g day tron chira 4-clo-5H-pyrolo[3,2-d]pyrimidin-2-amin
5 (1 duong lugng) c6é ban thwong mai, DMF (0,25M), va Cs,CO; (1,2 duong lugng).
Khudy hdn hop phan tmg & nhiét 46 phong trong 16 gid, lam ngimg bing nude va
chiét bang etyl axetat. Siy cac 16p hitu co qua Na,SO, va cd dic trong chan khong.
Hop chit tiéu dé (6) dugc sir dung & dang thd trong budc tiép theo.

Budc 5: Diéu ché 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenoxy)axetonitril (7)

Thém pentyl amin (2 duong lugng) vao binh phan Gng day tron chira 2-(3-((2-
amino-4-cloro-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenoxy)axetonitril
(6, 1 dwong lugng) tir bude trude, Cs,CO; (2 duong lwgng) va DMF (0,25M). Khudy
hdn hop phan tmg & 90°C trong 16 gid, 1am ngimg bing nudc va chiét bing etyl
axetat. Siy cac 16p hitu co qua Na,SO, va ¢b dic trong chan khong. Tinh ché phan thu
duge bang sic ky silicagel dé thu hop chit tiéu dé 7.

Budc 6: Didu ché 5-(5-((1H-tetrazol-5-yl)metoxy)-2-metoxybenzyl)-N4-pentyl-5SH-
pyrolo[3,2-d]pyrimidin-2,4-diamin (8)

Thém TMSN; (10 duong lugng) vao binh phan tng day tron chira 2-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenoxy)axetonitril (7, 1 dwong lugng) tr budc trude, Bu,SnO (2 duong
lugng) va NMP (0,25M). Khudy hdn hop phan tmg & 125°C trong 16 gid, 1am ngimg
bang nudc va chiét bang etyl axetat. Sdy cac 16p hiru co qua Na,SOy4 va cb dic trong
chan khéng. Tinh ché phan thu dugc bing HPLC pha dao dé thu san phdm tetrazol 8.
'H NMR (d-DMSO): & 7,39 (d, 1H), 7,05 (d, 1H), 6,97 (d, 1H), 6,22 (s, 1H), 6,17 (d,
1H), 5,48 (s, 2H), 4,95 (s, 2H), 3,77 (s, 3H), 3,47-3,42 (m, 2H), 1,51-1,43 (m, 2H),
1,26 - 1,21 (m, 2H), 1,15-1,09 (m, 2H), 0,82 (t, 3H). LRMS [M+H] =438,2.

Vidu?2
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5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin

Cl
H
N/ N
A My
MeO MeO H,NT N
NBS, AIBN 1
CN — ™ Br CN
1) 032CO3;
9 10 2) pentylamin
e TMSN e HNN
K
SN ONH CN  Busn0 > ""NH =N
Y N Y
HZNJ\\N H,N” °N
12 13

Buéc 1: Didu ché 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10)

Thém NBS (1,1 duong lugng) vao binh phan ing day tron chira 2-(4-metoxy-3-
metylphenyl)axetonitril 9 (1 duong luong), AIBN (0,07 duong lugng) va CCly
(0,25M). Khudy hdn hop phan tng & 75°C trong 1 gid, c¢b dic trong chan khong, va
tinh ché bing sic ky silicagel dé thu dugc san phdm 10.

Bude 2: Pidu ché 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)axetonitril (12)

Thém 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10) tir bude trude (1,1
duong lugng) vao dung dich chira 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin 11 (1 duong
lugng) ¢6 ban thwong mai, Cs,CO; (4 dwong lugng) trong DMF (0,3M). Khudy hdn
hop phan tmg & nhiét dd phong trong 5 gid, sau d6 xir 1y bang pentylamin (3 duong
lugng). Gia nhiét hdn hgp phan tmg dén 100°C trong 16 gid, 1am ngimg bing nude va
chiét bang etyl axetat. Rtra 16p hitu co két hop bing nuéc mubi, sdy qua Na,SO, va ¢d
dic trong chan khong. Tinh ché phan thu duoc qua sic ky cot silicagel dé thu dugc san
pham 12.

Buée 3: Didu ché 5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5H-
pyrolo[3,2-d]pyrimidin-2,4-diamin (13)

Thém TMSNj; (10 duong lugng) vao binh phan tng day tron chira 2-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetonitril (12) tr budc truéc (1 duong lugng), Bu,SnO (2 duong
lugng) va NMP (0,25M). Khudy hdn hop phan tmg & 125°C trong 16 gio, lam ngimg

bang nudc va chiét bang etyl axetat. Siy céc 16p hiru co qua Na,SO, va c¢b dic trong
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chén khong. Tinh ché phan thu duoc bing HPLC pha déo dé thu san phim tetrazol 13.
'H NMR (400 MHz, DMSO-dg): & 7,25 (d, J = 3,2 Hz, 1H), 7,16 (dd, T = 2,0, 8,4 Hz,
1H), 6,97 (d, J = 8,8 Hz, 1H), 6,73 (d, J = 2,0 Hz, 1H), 6,70 (br s, 1H), 6,62 (br s, 2H),
6,04 (d, J = 3,2 Hz, 1H), 5,42 (s, 2H), 3,91 (s, 2H), 3,78 (s, 3H), 3,42-3,36 (m, 2H),
1,45-1,41 (m, 2H), 1,29-1,20 (m, 2H), 1,17-1,09 (m, 2H), 0,83 (t, J = 7,2 Hz, 3H);
LRMS [M+H]=422,3.

Vidu3

axit 2-(5-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzyl)-2H-tetrazol-2-yl)axetic

MeQ
/—COOH
/N
NN N
P
H,N” N

Piéu ché axit 2-(5-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)-2H-tetrazol-2-yl)axetic

Thém etyl 2-bromoaxetat (0,95 duong lugng) va K,COj3 (4,0 duong lugng) vao
dung dich chua 5-(5-((2H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-
pyrolo[3,2-d]pyrimidin-2,4-diamin (13) (Vi du 2) trong DMSO (0,15M). Khuy huyén
phil nay & nhiét 9 phong trong 90 phut va sau d6 tinh ché bing HPLC pha dao dé thu
dugc chit rin mau tring.

Thém NaOH 2,0N (2,0 dwong luong) vao dung dich ctia chét rin mau tring néu
trén trong EtOH/THF (1:1, thé tich/thé tich 0,02M). Khudy dung dich & nhiét do
phong trong 1 gi& va sau d6, tinh ché bang phuong phap HPLC thu san phdm dé thu
dugc hop chét tidu dé. Mubi TFA = '"H NMR (400 MHz, DMSO-dy): & 7,38-7,37 (m,
3H), 7,27 (t, J = 5,6 Hz, 1H), 7,22 (dd, J = 2,4, 8,4 Hz, 1H), 7,02 (d, J = 8,4 Hz, 1H),
6,49 (d, J = 1,6 Hz, 1H), 6,19 (d, J = 3,2 Hz, 1H), 5,53 (s, 2H), 5,50 (s, 2H), 4,06 (s,
2H), 3,80 (s, 3H), 3,44-3,39 (m, 2H), 1,46-1,38 (m, 2H), 1,26-1,16 (m, 2H), 1,09-1,02
(m, 2H), 0,80 (t, J = 7,2 Hz, 3H); LRMS [M+H] = 480,2.

Vidu 4

axit 2-(3-((2-amino-4-(pentylamino)-SH-pyrolo[ 3,2-d]pyrimidin-5-yl)metyl)-4-

metoxyphenyl)axetic
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COOH
N A
H,N" N

Piéu ché axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-
4-metoxyphenyl)axetic

Tao huyén phu 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)axetonitril (12) (Vi du 2, Budc 2) trong EtOH: NaOH 4N
(thé tich/thé tich=1:2, 0,1M). Khudy hdn hop phan tng & 80°C qua dém. Sau khi trung
hoa bang HCI 1N, thu duoc hop chit tiéu dé & dang chit rdn mau tring bang céach loc.
"H NMR (400 MHz, DMSO-de): 8 (d-DMSO): & 7,38 (d, 1H), 7,25 (br s, 2H), 7,19 (d,
1H), 7,01 (d, 1H), 6,64 (s, 1H), 6,56 (s, 1H), 6,17 (d, 1H), 5,50 (s, 2H), 3,81 (s, 3H),
3,52-3,42 (m, 2H), 3,38 (s, 2H), 1,50-1,43 (m, 2H), 1,29-1,20 (m, 2H), 1,16-1,07 (m,
2H), 0,82 (t, 3H). LRMS [M+H] = 398,2.

Vidus
axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-d]pyrimidin-
5-yl)metyl)-4-metoxyphenyl)axetic

)
NH
N N OMe

N
M s
H,N" N

Diéu ché axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-

COOH

d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)axetic

Pidu ché axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-
pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)axetic sir dung quy trinh tuong tu
nhu Vi du 4. St dung (S)-2-aminohexan-1-ol thay vi pentylamin. 'H NMR (d-
DMSO): 6 12,23 (s, 1H), 7,51 (d, 1H), 7,36 (br, 2H), 7,21 (d, 1H), 7,04 (d, 1H), 6,57
(s, 1H), 6,23 (d, 1H), 6,21 (d, 1H), 5,61 (d, 1H), 5,45 (d, 1H), 4,32-4,24 (m, 1H), 3,83
(s, 3H), 3,38 (s, 2H), 3,38-3,33 (m, 2H), 1,52-1,43 (m, 1H), 1,24-1,08(m, 3H), 1,00-
0,85 (m, 2H), 0,76 (t, 3H). LRMS [M+H] = 428,2.

Vidu6
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(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-pyrolo[3,2-
d]pyrimidin-4-yl)amino)hexan-1-ol

HO
MeO HN’N\
~ ,N
NH N

g
H,N” N

Diéu ché (S)-2-((5-(5-(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol

Diéu ché (S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-o0l theo quy trinh tuong ty nhu Vi du 2.
Str dung (S)-2-aminohexan-1-ol thay vi N-pentylamin. '"H NMR (400 MHz, DMSO-
de): 0 7,36 (d, J = 3,2 Hz, 1H), 7,14 (dd, J = 2,0, 8,4 Hz, 1H), 6,97 (d, J = 8,8 Hz, 1H),
6,69 (d, J = 1,6 Hz, 1H), 6,34 (br s, 2H), 6,07 (d, J = 2,8 Hz, 1H), 5,63 (d, J = 8,4 Hz,
1H), 5,46 (d, J = 16,8 Hz, 1H), 5,34 (d, J = 16,8 Hz, 1H), 4,28-4,20 (m, 1H), 3,88 (d,J
= 15,2 Hz, 1H), 3,83 (d, J = 15,2 Hz, 1H), 3,80 (s, 3H), 3,42-3,31 (m, 2H), 1,52-1,41
(m, 1H), 1,27-1,12 (m, 3H), 1,05-0,95 (m, 2H), 0,78 (t, J = 7,6 Hz, 3H); LRMS
[M+H]=452,3.

Vidu7
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5SH-pyrolo[3,2-
d]pyrimidin-4-yl)amino)pentan-1-ol

HO MeO HN-N
/\)\NH (\Q\)\\N'N
HZNJ\\N L

Diéu ché (S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)pentan-1-ol

Diéu ché (S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)pentan-1-ol theo quy trinh twong tu nhu Vi du 2.
St dung (S)-2-aminopentan-1-ol thay vi pentylamin. 'H NMR (400 MHz, DMSO-dy):
87,45 (d, J =3,2 Hz, 1H), 7,21 (dd, J = 2,0, 8,4 Hz, 1H), 6,34 (br s, 2H), 7,03 (d, ] =
8,4 Hz, 1H), 6,62 (d, J = 2,0 Hz, 1H), 6,18 (d, J = 3,2 Hz, 1H), 6,06 (d, J = 8,4 Hz,
1H), 5,55 (d, ] = 16,8 Hz, 1H), 5,41 (d, J = 16,8 Hz, 1H), 4,32-4,24 (m, 1H), 3,99 (s,
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2H), 3,81 (s, 3H), 3,41-3,34 (m, 2H), 1,44-1,36 (m, 1H), 1,23-1,13 (m, 1H), 1,01-0,89
(m, 2H), 0,73 (t, J = 7,2 Hz, 3H); LRMS [M+H]=438.2.

Vidu$8
5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-SH-pyrolo[3,2-d]pyrimidin-2,4-
diamin
MeO
H
NN NH g@\r N,
\ N
N ’ | N N -~ r\]l
/
H,N A N

Diéu ché 5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin

Piéu ché 5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin theo quy trinh twong tu nhu cdc budc 2-3 cia Vi du 2. Su
dung 3-(clometyl)-4-metoxybenzonitril (McKillop, A. et al. Tetrahedron Lett., 1983,
24, 1933-36) thay vi 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10) trong budc
2. 'TH NMR (400 MHz, DMSO-de): & 7,87 (dd, J = 2,0, 8,4 Hz, 1H), 7,35 (d, J = 2,0
Hz, 1H), 7,28 (d, J = 3,2 Hz, 1H), 7,09 (d, J = 8,8 Hz, 1H), 5,98 (d, J = 2,8 Hz, 1H),
5,61 (br s, 1H), 5,48 (br s, 2H), 5,42 (s, 2H), 3,88 (s, 3H), 3,30-3,26 (m, 2H), 1,42-
1,34 (m, 2H), 1,24-1,15 (m, 2H), 1,11-1,04 (m, 2H), 0,79 (t, J = 7,6 Hz, 3H); LRMS
[M+H]=408,2.

Vidu9
N4-hexyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrolo[3,2-d]pyrimidin-2,4-
diamin
MeO
AN NH ;@YHN
o
HoN" N

Diéu ché N4-hexyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin

Piéu ché N4-heXyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin theo quy trinh tuong tu nhu céc budc 2-3 cta Vi du 2. St
dung 3-(clometyl)-4-metoxybenzonitril (McKillop, A. et al. Tetrahedron Lett., 1983,
24, 1933-36) thay vi 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10), va st dung
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N-hexylamin thay vi N-pentylamin trong budc 2. Mudi TFA = 'H NMR (400 MHz,
DMSO-dg): 8 12,3 (br s, 1H), 7,98 (d, 1H), 7,51 (d, 1H), 7,40 (br s, 2H), 7,35 (s, 1H),
7,3 (dd, 2H), 6,27 (d, 1H), 5,65 (s, 2H), 3,93 (s, 3H), 3,51-3,40 (m, 2H), 1,42-1,31 (m,
2H), 1,10-0,94 (m, 6H), 0,74 (t, 3H); LRMS [M+H]=422,3.

Vidu 10

(S)-2-((2-amino-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-SH-pyrolo[3,2-d]pyrimidin-

4-yl)amino)hexan-1-ol

iiN | -
H,NT N

Diéu ché (S)-2-((2-amino-5-(2-metoxy-5-( 1H-tetrazol-5-yl)benzyl)-5SH-pyrolo[3,2-
d]pyrimidin-4-yl)amino)hexan-1-ol

Diéu ché (S)-2-((2-amino-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5SH-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol theo quy trinh tuong tu nhu budc 2-3,
vi du 2. Str dung 3-(clometyl)-4-metoxybenzonitril (McKillop, A. et al. Tetrahedron
Lett., 1983, 24, 1933-36) thay vi 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10),
va st dung (S)-2-aminohexan-1-ol thay vi N-pentylamin trong buéc 2. LRMS
[M+H]=438,2.

Vidu 11
5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin

cl

D AN
/

N
HZN)\\N

MeO

032003; HN,I\\]‘N

MeO MsCl, MeO sau d6 pentylamin ~ >""""NH SN
CN — = CN : - N

N/
Et;N 2) TMSN;, Bu,SnO BN L,
H,N” N

OH OMs
14 15 16

Budc 1: Didu ché 5-(2-xyanopropan-2-yl)-2-metoxybenzyl metansulfonat (15)

Thém Et;N (3 duong luong) va MsCl (1,2 duong lugng) vao dung dich cia 2-
(3-(hydroxymetyl)-4-metoxyphenyl)-2-metylpropanenitril (14, 1 duong lugng) & 0°C
(Shetty, R.; Moffett, K. K. Tetrahedron Lett. 2006, 47, 8021) trong CH,Cl,. Khuéiy
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hén hop phan mg trong 2 gid, 1am ngimg bang nudce, va chiét bang CH,Cl,. Sdy cac
16p hitu co qua Na,SO,4 va c6 dédc trong chan khong. Phan thu duge duge st dung &
dang tho trong phan tng tiép theo.

Budc 2-3: Pidu ché 5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-N4-
pentyl-5H-pyrolo[3,2-d]pyrimidin-2,4-diamin (16)

Diéu ché hop chét tiéu d& st dung quy trinh tuong tw nhu cic bude 2-3 cia vi
du 2. S dung 5-(2-xyanopropan-2-yl)-2-metoxybenzyl metansulfonat (15) tir budc
trudc thay vi 2-(3-(bromometyl)-4-metoxyphenyl)axetonitril (10). 'H NMR (400
MHz, DMSO-dg): 6 7,22 (d, ] = 2,8 Hz, 1H), 7,10 (dd, J = 2,4, 8,8 Hz, 1H), 7,01 (br s,
1H), 6,96 (br s, 2H), 6,95 (d, J = 8,8 Hz, 1H), 6,53 (d, J = 2,4 Hz, 1H), 6,03 (d, J = 3,2
Hz, 1H), 5,43 (s, 2H), 3,77 (s, 3H), 3,43-3,36 (m, 2H), 1,56 (s, 6H), 1,48-1,41 (m,
2H), 1,28-1,18 (m, 2H), 1,13-1,06 (m, 2H), 0,82 (t, J = 7,2 Hz, 3H); LRMS
[M+H]=450,3.

Vidu 12

(S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol

HO
\/\)\ e HN’N\
~, ,N
NH N

N% N

I My

HoN" N

Diéu ché (S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-amino-
SH-pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol

DPiéu ché (S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-
amino-5H-pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol theo quy trinh twong tu nhu
Vi du 11. Str dung (S)-2-aminohexan-1-ol thay vi N-pentylamin. "H NMR (400 MHz,
DMSO-de): & 7,37 (d, 1H), 7,16 (dd, 1H), 7,12 (br s, 2H), 7,01 (d, 1H), 6,25 (d, 1H),
6,15 (d, 1H), 6,07 (d, 1H), 5,56 (d, 1H), 5,44 (d, 1H), 4,26-4,16 (m, 1H), 3,81 (s, 3H),
3,35 (d, 2H), 1,58 (s, 3H), 1,53 (s, 3H), 1,39-1,24 (m, 1H), 1,24-1,08 (m, 3H), 1,00-
0,84 (m, 2H), 0,75 (t, 3H); LRMS [M+H]=480,3.

Vi du 13
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axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-

metoxybenzoic
MeO MeO
NP NaOH SN "NH
NH CO,Me CO.H
N* | N N= | N
/ PN/
HzN)\\ N H,N" N

17 18

Budc 1: Didu ché metyl 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzoat (17)

Diéu ché metyl 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yDmetyl)-4-metoxybenzoat (17) theo quy trinh twong tu nhu cac bude 2-3 cta Vi du
2. St dung metyl 3-(clometyl)-4-metoxybenzoat thay thé 2-(3-(bromometyl)-4-
metoxyphenyl)axetonitril (10).

Budc 2: Diéu ché axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzoic (18)

Thém NaOH 2N (2 duong lugng) vao dung dich chira metyl 3-((2-amino-4-
(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxybenzoat (17 tir budc
trude, 1 dwong luong) trong EtOH (0,1M). Khudy hdn hop phan tmg & 80°C qua dém
va tinh sach toan hd phan tmg qua HPLC pha dao dé thu duoc san phdm. Mubi TFA =
'H NMR (400 MHz, DMSO-d): & 7,90 (d, 1H), 7,50 (d, 1H), 7,41 (s, 2H), 7,37 (t,
1H), 7,15 (d, 1H), 7,13 (d, 1H), 6,24 (d, 1H), 5,60 (s, 2H), 3,91 (s, 3H), 3,44 (q, 2H),
1,46-1,38 (m, 2H), 1,20-1,10 (m, 2H), 1,03-0,95 (m, 2H), 0,76 (t, 3H). LRMS [M+H]
=384,2.

Vidu 14
5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-SH-pyrolo[3,2-d]pyrimidin-2,4-

diamin



MeO CN
\D/ o
B
cl Dl SN @, o
NaNg, ZnClz

)N\/ | N CSZCO3 N7 | N
D / /
CI” N 2) N NH, c” N NMP
19
MeO HN~N MeO HN~N
\\ )
SN NH //O/QN‘N N "NH //@/«N N
NZ | N Zn NZ | N
/ PP W/
Na)\\N Axit axetic HoN™ °N
20 21

Budc 1: Piéu ché 4-((2-clo-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-y1)metyl)-
3-metoxybenzonitril (19)

Thém 4-(bromometyl)-3-metoxybenzonitril (1,1 duong lugng) cé ban thuong
mai vao dung dich chira 2,4-diclo-5H-pyrolo[3,2-d]pyrimidin (1 duong lugng) c6 ban
thuong mai, Cs,CO; (4 duong lugng) trong DMF (0,3M). Khu4y hdn hop phan tmg &
nhiét d6 phong trong 5 gidy, sau d6 xir ly bang pentylamin (3 duong lugng). Gia nhiét
hdn hop phan ting dén 100°C trong 16 gid, 1am ngimg bing nudce va chiét bang etyl
axetatl. Rira 16p hitu co két hop bing nudc mudi, sdy qua Na,SO, va cd dic trong chan
khéng‘. Tinh ché phan thu duoc qua sic ky cot silicagel dé thu dugc san pham 19.
Budc 2: Didu ché 2-azido-5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N-pentyl-5H-
pyrolo[3,2-d]pyrimidin-4-amin (20)

Gia nhié¢t huyén phi dic coa 4-((2-clo-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-3-metoxybenzonitril (19) tr budc trudéc (1 duong lugng),
ZnCl, (10 duong luong) va NaN; (15 duwong luong) trong NMP (0,3M) dén 150°C
trong 4 gid sau d6 giam nhiét xudng nhiét d6 phong va pha lodng bing nudc cho dén
khi san phdm 20 két tia. Phéan tach san pham 20 bang cach loc chan khong va sir dung
san phdm & dang tho trong budc tiép theo.

Budc 3: Didu ché 5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin (21)

Gia nhiét huyén phu dic cta 2-azido-5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-
N-pentyl-5H-pyrolo[3,2-d]pyrimidin-4-amin & dang th6 (20, tir budc trude, 1 duong
lugng) va bui Zn (30 duong lugng) trong AcOH (0,3M) dén 80°C trong 15 gid sau d6
giam nhiét xudng nhiét o phong, pha loang bing MeOH/CH,Cl, 10% va loc qua tAm
xelit. C6 dic dich loc trong chan khong va tinh ché bing HPLC pha dao dé thu dugc
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san pham 21. Mubi TFA = "H NMR (400 MHz, DMSO-de): & 12,4 (br s, 1H), 7,71 (d,
J=1,6 Hz, 1H), 7,55 (dd, J = 1,2, 7,6 Hz, 1H), 7,51 (d, J = 3,2 Hz, 1H), 7,45 (br s,
2H), 7,35 (t, T = 6,0 Hz, 1H), 6,62 (d, ] = 5,6 Hz, 1H), 6,26 (d, ] = 2,8 Hz, 1H), 5,66
(s, 2H), 3,96 (s, 3H), 3,43 (q, J = 6,4 Hz, 2H), 1,45-1,37 (m, 2H), 1,17-1,08 (m, 2H),
1,02-0,95 (m, 2H), 0,67 (t, ] = 7,2 Hz, 3H); LRMS [M+H]=408,2.

Vidu 15

5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin

MeO MeO
MeO 1) DIBAL 1) Pd(OAC),, H
j@\ 2) MsCl, Et;N SO NH g@\ acrylonitril.  ">""NH \ N\N
| —_—————— —_— .

MeO,C 3 g NZS-N 2) PdIC, H, NN N-N
22 H I Iy 3) NaNs, ZnCl, W
e H,NT N HN™ N
I My 23 24
HoN" N
052003

4) Pentvl amin

Céc budc 1-3: Didu ché 5-(5-iodo-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin (23)

Thém DIBAL (2,1 duong lugng) vao dung dich chira metyl 5-iodo-2-
metoxybenzoat 22 (1 dwong lugng) trong THF (0,3M) & 0°C. Lam 4m hdn hop phan
g dén nhiét do phong trong 1 gid, sau d6 giam nhiét xudng 0°C va 1am ngimg bing
Na,SO, bdo hoa (aq) cho dén khi chét rin min mau tring duoc tao thanh. Thém lwong
du Na,SO, va loc hén hop phén Ung qua tAm Xelit va ria béng ete. CO dac dich loc
trong chan khong dé thu duoc chét rin mau tring. Hoa tan chit rin mau tring trong
CH,CI, (0,3M), giam nhiét xudng 0°C va xir Iy bing Et;N (2 duong luong) va MsCl
(1,2 duong luong). Khudy hdn hop phan tng trong 3 gid, 1am ngimg bang nudc va
chiét bing CH,Cl,. Sy cac 16p hitu co qua Na,SO4 va ¢b dic trong chan khong. Phin
thu dugc dugce st dung & dang thé trong phan tng tiép theo.

Thém phéan thu duge tir bude trén (1,1 dwong luong) vao dung dich chira 2,4-
dicloro-5H-pyrolo[3,2-d]pyrimidin (1 duong lugng) c6 ban thuong mai, Cs,CO;3 (4
dwong lugng) trong DMF (0,3M). Khudy hdn hop phan tmg & nhiét dd phong trong 5
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gid, sau d6 xir Iy bang pentylamin (3 duwong lugng). Gia nhiét hdn hop phan ting dén
100°C trong 16 gid, 1am ngimg biang nudc va chiét bing etyl axetat. Rira 16p hitu co
két hop bing nude mudi, sdy qua Na,SO,4 va ¢b dic trong chan khong. Tinh ché phéan
thu duoc qua séc ky cot silicagel dé thu duoc san phim 23.

Céc bude 4-6: Didu ché 5-(5-(2-(2H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-
5H-pyrolo[3,2-d]pyrimidin-2,4-diamin (24)

Thém paladi axetat (0,3 dwong luong), trietylamin (1,3 duong lugng) va
acrylonitril (1,0 duong lugng) vao dung dich chira 5-(5-iodo-2-metoxybenzyl)-N4-
pentyl-5H-pyrolo[3,2-d]pyrimidin-2,4-diamin (23) tir budc trude trong DMF (1,0M).
Gia nhiét hdn hop phan tmg & 100°C trong 40 phit bang vi séng. Giam nhiét xubng
nhiét do phong va tinh ché bang HPLC pha d4o dé thu san phdm cho phan g tiép
theo.

Thém paladi trén cacbon (10% trong luong, 0,3 duong luong) vao dung dich
chira san phdm néu trén trong MeOH (0,1M) va khudy huyén phu duéi ap suét hydro
trong 1 gi & nhiét do phong. Loc bé chit xuc tac va ¢d dic dich loc cho sic ky cot
silicagel dé thu dugc san phim. Thém kém clorua (7,0 duong hrong) va natri azit (7,0
duong lwong) vao dung dich chira san phdm néu trén trong NMP (0,1M). Gia nhiét
huyén phﬁ‘dén 150°C trong 20 gidr va giam nhiét xubng dé tinh sach bang HPLC pha
dao dé& thu duoc 5-(5-(2-(2H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-5H-
pyrolo[3,2-d]pyrimidin-2,4-diamin (24). Mubi TFA = 'H NMR (400 MHz, DMSO-
de): 8 12,16, (s, 1H), 7,36 (s, 2H), 7,31 (d, J = 2,8, 1H), 7,28 (t, ] = 5,6 Hz, 1H), 7,17
(dd, J=2,0, 8,4 Hz, 1H), 6,99 (d, J = 8,4 Hz, 1H), 6,56 (d, J = 1,6 Hz, 1H), 6,19 (d, J
= 2,8 Hz, 1H), 5,47 (s, 2H), 3,78 (s, 3H), 3,48-3,43 (m, 2H), 3,04 (t, J = 7,2 Hz, 2H),
2,88 (t, ] =7,2 Hz, 2H), 1,50-1,43 (m, 2H), 1,26-1,19 (m, 2H), 1,13-1,07 (m, 2H), 0,81
(t, J=7,2 Hz, 3H); LRMS [M+H] = 436,3.

Vidu 16

5-(5-(diflo(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2.,4-diamin
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Budc 1: Didu ché etyl 2,2-diflo-2-(4-metoxy-3-metylphenyl)axetat (26)

Thém bt Cu (3 duong lugng) vao dung dich chtra 4-iodo-1-metoxy-2-
metylbenzen (1 duong lugng) va etyl 2-bromo-2,2-difloaxetat (2 duong lugong) trong
DMF (0,3M). Gia nhiét huyén phu dic tir phan tmg dén 80°C trong 1,5 ngay, lam
ngimg bing NaH,PO, bdo hoa (aq) va chiét bang etyl axetat. Sdy cac 16p hiru co qua
Na,SO, va cb dic trong chan khong. Tinh ché phin thu dugc qua sic ky cot silicagel
dé thu dugc san phim 26.

Céc budc 2-4: 2-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)-2,2-difloroaxetamit (27)

Xt ly etyl 2,2-diflo-2-(4-metoxy-3-metylphenyl)axetat (26) tir budc trude bing
amoniac 7N trong metanol (5 duwong luwong). Khudy hdn hop phan tmg & nhiét do
phong trong 2 gid, sau d6 c¢b dic trong chan khong dé thu duge chét rdn mau tring.
Hoa tan chit rdn mau tring trong CCl, (0,3M) va xir Iy bing AIBN (0,08 duong
hrong) va NBS (1,2 duong lwong). Khudy huyén phu dic ctia phan tmg & 70°C trong
15 gid. Loai bo chit rin bang cach loc chan khong. C6 dic dich loc trong chan khong
va phén thu dugc duge sir dung & dang tho trong phan g tiép theo.

Thém phén thu duge tir bude trén (1,1 dwong luong) vao dung dich chira 2,4-
dicloro-5H-pyrolo[3,2-d]pyrimidin (1 dwong lugng) c6 ban thuong mai, Cs,CO; (4
dwong luong) trong DMF (0,3M). Khudy hdn hop phan ung & nhiét d6 phong trong 5
gi®, sau d6 xir Iy bang pentylamin (3 duong lugng). Gia nhiét hdn hop phan tmg dén
100°C trong 16 gid, lam ngimg bing nude va chiét bang etyl axetat. Rira 16p hitu co
két hop biang nudc mudi, sdy qua Na,SO, va cd dic trong chan khong. Tinh ché phin

thu duoc qua séc ky cot silicagel dé thu dugc san phim 27.
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Cac buéc 5-6: Didu ché 5-(5-(diflo(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-
pentyl-5H-pyrolo[3,2-d]pyrimidin-2,4-diamin (28)

Thém pyridin (10 dwong lugng), sau d6 thém trifloroaxetic anhydrit (1,3 duong
luvgng) vao 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)-2,2-difloroaxetamit (27) tr bude trude trong CH,Cl, (0,1M) & 0°C.
Sau 3 gid, bd sung thém trifloroaxetic anhydrit (1,3 dwong lrong). Khudy hdn hop
phan tmg thém 3 gid, 1am ngimg bing NaHCO; bdo hoa (aq) va chiét bing CH,Cl,.
Rira 16p hiru co két hop bing nuée mudi, sdy qua Na,SO, va ¢b dic trong chan khong.
Hoa tan phin thu dugc trong NMP (0,3M) va xir Iy bing NaNj; (7 duong luong) va
ZnCl, (7 dwong lugng). Gia nhiét hdn hop phan tng dén 100°C trong 16 gio. Tinh ché
hdn hop phan tmg bing HPLC pha dio d& thu dugc 5-(5-(diflo(1H-tetrazol-5-
yl)metyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-d]pyrimidin-2,4-diamin ~ (28).
Mubdi TFA = "H NMR (400 MHz, DMSO-dy): & 12,22 (s, 1H), 7,53 (dd, 1H), 7,44 (d,
1H), 7,42-7,35 (m, 3H), 7,20 (d, 1H), 6,76 (d, 1H), 6,22 (d, 1H), 5,59 (s, 2H), 3,88 (s,
3H), 3,45-3,35 (m, 2H), 1,44-1,31 (m, 2H), 1,24-1,11 (m, 2H), 1,08-0,93 (m, 2H),
0,77 (t, 3H); LRMS [M+H]=458.2.

Vidu 17
axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)-2,2-difloaxetic

MeO .
m 1)NBS, AIBN_ 1) LiOH
o™ 2) ~-N 0 2) S~ NH2
xﬁy B

F F H
NN
26 | Y/
HzN)\N/
CS2CO3

Céc bude 1-2: Didu ché etyl 2-(3-((2-amino-4-cloro-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)-2,2-difloaxetat (29)

Hoa tan etyl 2,2-diflo-2-(4-metoxy-3-metylphenyl)axetat (26) (tr budce 1, vi du
16) trong CCly (0,3M). Thém NBS (1,0 duong lugng) va AIBN (0,05 duong luong),
va khudy hdn hop phan tmg & 80°C trong 2 gidr. Giam nhiét xudng nhiét do phong va
¢d dic. Tinh ché phan thu dwoc bing sic ky cot silicagel @& thu duoc chit dau khong
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mau.

Thém chét dau tir bude trén (1,0 dwong luong) vao dung dich chira 4-clo-5H-
pyrolo[3,2-d]pyrimidin-2-amin (1,0 duong lugng) c6 ban thuong mai va Cs,CO; (1,3
duong lwong) trong DMF. Khudy hdn hop phan tmg & nhiét do phong trong 5 gio.
Lam ngimg bang nudc va chiét bing MeOH/DCM 10% (thé tich/thé tich). C6 dic dich
chiét hiru co két hop va tinh ché bing sic ky cot silicagel dé thu dugc hop chit (29) &
dang chit rin mau tring.

Céc budc 3-4: Didu ché axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)-2,2-difloaxetic (30)

Thém LiOH (1,4 duong lugng) vao dung dich chira etyl 2-(3-((2-amino-4-
cloro-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)-2,2-difloaxetat  (29)
trong nudc/MeOH (1:1 thé tich/thé tich, 0,3M) tir budce trude va khudy trong 10 phit &
nhiét d6 phong. Lam ngimg bing HCI IN (1,0 duong lugng). C6 dic dung dich va
phén thu duoc dugce sir dung & dang thd cho bude tiép theo.

Thém pentyl amin (3,0 dwong luong) vao dung dich chtra phin thu dugc tir
budce trén trong NMP (0,1M). Gia nhi¢t dung dich & 100°C trong 2 gid va giam nhiét
xubng nhiét do phong dé tinh sach bing HPLC pha dio dé thu dwoc axit 2-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)-2,2-
difloaxetic (30) & dang chit rin mau tring. 'H NMR (400 MHz, DMSO-d¢): & 7,47-
7,44 (m, 3H), 7,41 (d, J = 2,8 Hz, 1H), 7,23 (s, 1H), 7,09 (d, J = 8,4 Hz, 1H), 7,00 (d, J
= 1,6 Hz, 1H), 6,10 (d, J = 3,2 Hz, 1H), 5,54 (s, 2H), 3,85 (s, 3H), 3,47 -3,41 (m, 2H),
1,51-1,44 (m, 2H), 1,27-1,20 (m, 2H), 1,15-1,10 (m, 2H), 0,82 (t, J = 7,2 Hz, 3H);
LRMS [M+H] = 434,1.

Vidu 18
axit (3R,5R)-7-(3-((2-amino-4-(pentylamino)-5H-pyrolo[ 3,2-d]pyrimidin-5-yl)metyl)-
4-metoxyphenyl)-3,5-dihydroxyheptanoic
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Céc bude 1-3: Didu ché 3-(((tert-butyldimetylsilyl)oxy)metyl)-4-metoxybenzaldehyt
(32)

Thém Et;N (3 duong lugng) va TBSCI (1,4 duong lugng) vao dung dich DMF
(0,3M) cia metyl 3-(hydroxymethybl)-4-metoxybenzoat (31) cé ban thuwong mai (1
duong luong). Khudy hdn hop phan tng & nhiét do phong trong 15 gid, 1am ngimg
bang nudc va chiét bing etyl axetat. Rira 16p hiru co két hop bang nuée mudi, sdy qua
Na,SO, va c¢d dic trong chan khong. Hoa tan phin thu duoc trong THF (0,3M) va
thém hén hop nay vao huyén phu dic THF (0,3M) & 0°C ctia LAH (1 duong luong).
Lam 4m phan tmg nay dén nhiét do phong trong 1 gid, giam nhiét xudng 0°C va lam
ngimg bang Na,SO, bdo hoa (aq) cho dén khi chit rdn min mau tring dugc tao thanh.
Thém lugng du Na,SO, & dang rin va loc hdn hop phan ing qua tim Xelit va ria
bang ete. Co dic dich loc trong chan khong dé thu dugc chit ddu trong. Hoa tan chét
dau trong nay trong 1,4-dioxan (0,6M) va xir ly bang MnO, (2,1 duong luong). Hoi
lru héa hdn hop phan ung trong 1 gid, pha lodng bing etyl axetat va loc qua tdm xelit.
C6 dic dich loc va tinh ché phin thu dugc qua sic ky cot silicagel dé thu dugc san
pham aldehyt 32.

Buéc 4: Diéu ché tert-butyl 2-((4R,6S)-6-(3-(((tert-butyldimetylsilyl)oxy)metyl)-4-
metoxystyryl)-2,2-dimetyl-1,3-dioxan-4-yl)axetat (34)
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Thém LHMDS (2,6 duong luong) vao dung dich THF (0,3M) cua aldehyt 32 tur
budge trude (1 duong lugng) & -78°C va sulfon 33 c¢6 ban thwong mai (1,3 duong
lwgng). Khudy hdn hop phan tmg & -78 °C trong 1 gid, 1am ngimg bang NaHCO; bdo
hoa (aq) va chiét bang etyl axetat. Rira 16p hitu co két hop bing nuéc mudi, sy qua
Na,SOy va cd dic trong chan khong. Tinh ché phan thu duoc qua sic ky cot silicagel
dé thu duoc san phim alken 34.

Céc bude 5-7: Diéu ché tert-butyl 2-((4R,6S)-6-(3-((2-amino-4-(pentylamino)-5H-
pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxystyryl)-2,2-dimetyl-1,3-dioxan-4-
yl)axetat (35)

Thém TBAF1M/THF (1,5 duong luong) vao dung dich THF (0,3M) cua alken
34 tir bude trude (1 duong lugng). Khudy hdn hop phan ting & nhiét d6 phong trong 1
gid, lam ngimg biang nudc va chiét bing etyl axetat. Rira 16p hitu co két hop bing
nuée mubi, sdy qua Na,SO, va ¢d dic trong chin khong. Hoa tan phan thu dugc trong
CH,Cl, (0,3M), giam nhiét xudng 0°C va xir Iy bing Et;N (2 duong lugng) va MsCl
(1,2 duong lrong). Khudy hén hop phan tmg trong 3 gidy, 1am ngimg bang nudc va
chiét bang CH,Cl,. Sdy cac 16p hitu co qua Na,SO, va ¢b dic trong chan khong. Phan
thu dugc duoc sir dung & dang thé trong phan tmg tiép theo.

Thém phan thu dugc tir bude trén (1,1 duong lugng) vao dung dich chira 2,4-
diclo-5H-pyrolo[3,2-d]pyrimidin c6 ban thuwong mai (1 duong lugng), Cs,COs (4
duong lugng) trong DMF (0,3M). Khudy hdn hop phan Gng & nhiét do phong trong 5
gid, sau d6 xir Iy bang pentylamin (3 duong lwong). Gia nhiét hdn hop phan tmg dén
100°C trong 16 gid, 1am nglmg bing nuréc va chiét bang etyl axetat. Rira 16p hiru co
két hop bing nudc mudi, siy qua Na,SO, va c¢d dic trong chin khong. Tinh ché phan
thu dugc qua sic ky cot silicagel dé thu dugc san phdm 35.

Cac bude 8-10: Pidu ché axit (3R,5R)-7-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)-3,5-dihydroxyheptanoic (36)

Suc rira huyén phu dic etyl axetat (0,3M) ciia tert-butyl 2-((4R,6S)-6-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxystyryl)-2,2-
dimetyl-1,3-dioxan-4-yl)axetat (35) tur bude trude (1 duong luong) va 10% Pd trén
cacbon (1 duong luong) qua viée tao bong khi bing bong hydro trong 15 phiit. Khudy
hdn hop phan tng dudi p suat khi hydro trong 3 gid, pha lodng bang etyl axetat va
loc qua tAm xelit. Co dic dich loc va hoa tan phén thu dugc trong MeCN (0,03M) va
xtr Iy bang HCI 0,1M (3 duong luong). Khudy hdn hop phan tng & nhiét do phong
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trong 15 gid va xir ly bang NaOH 1M (11 duong lugng). Khudy hdn hop phéan tng
trong 15 gid, diéu chinh d6 pH dén 7-8 va tinh sach toan ho phan tmg qua HPLC pha
dao dé thu duoc san phdm 36. "H NMR (400 MHz, CD;0D): & 7,41 (d, 1H), 7,17 (dd,
1H), 6,99 (d, 1H), 6,45 (d, 1H), 6,24 (d, 1H), 5,54-5,45 (m, 2H), 4,05-3,96 (m, 1H),
3,90 (s, 3H), 3,66-3,58 (m, 1H), 3,55-3,42 (m, 2H), 2,64-2,54 (m, 1H), 2,54-2,45 (m,
1H), 2,33-2,22 (m, 2H), 1,62-1,40 (m, 6H), 1,33-1,21 (m, 2H), 1,15-1,05 (m, 2H),
0,87 (t, 3H); LRMS [M+H]=500,3.

Vidu 19

Axit (3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic
va
Vidu 20

Metyl hydro (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonat

MeO
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Budc 1: Didu ché dimetyl (4-metoxy-3-metylphenyl)phosphonat (38)
Thém 4-iodo-1-metoxy-2-metylbenzen 37 (1 dwong lugng, cé ban thuong mai),
trimetyl phosphit (1,1 duwong lugng), va paladi axetat (0,1 dwong lugng) vao

axetonitril (0,4M) trong éng vi séng, va chiéu xa & 160°C trong 1 gid cing v6i khudy.
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Tinh sach ISCO (cét silic dioxit) thu duwoc hop chit tidu dé 38 & dang diu khong mau.
Cac bude 2-3: Diéu ché dimetyl (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)phosphonat (39)

Piéu ché dimetyl (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)phosphonat (39) theo quy trinh twong ty nhu Vi du 2, Céc
bude 1-2, st dung dimetyl (4-metoxy-3-metylphenyl)phosphonat (38) thay cho 2-(4-
metoxy-3-metylphenyl)axetonitril (9) trong bude 1.

Diéu ché axit (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic (40a) va metyl hydro (3-((2-amino-4-(pentylamino)-5H-
pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)phosphonat (40b)

Xt ly dimetyl (3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxy-phenyl)phosphonat (39) tir budc trudc bang TMSI d& thu duoc
axit (3-((2-amino-4-(pentylamino)-5H-pyrolo[ 3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic (40a) LRMS [M+H] = 420,2, va metyl hydro (3-((2-amino-
4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)phosphonat
(40b) 'H NMR (DMSO-d6): § 12,38 (s, 1H), 7,62 (dd, 1H), 7,46 (d, 1H), 7,44 (s, 2H),
7,39 (t, 1H), 7,18 (dd, 1H), 6,83 (d, 1H), 6,23 (d, 1H), 5,60 (s, 2H), 3,87 (s, 3H), 3,43
(g, 2H), 3,35 (d, 3H), 1,48-1,38 (m, 2H), 1,24-1,16 (m, 2H), 1,10-1,01 (m, 2H), 0,80
(t, 3H). LRMS [M+H] =434,2
Viduy21

axit 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-

metoxyphenyl)propanoic
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Budc 1: Didu ché 4-bromo-2-(bromometyl)-1-metoxybenzen (41)

Hoa tan 4-bromo-1-metoxy-2-metylbenzen (c6 ban thuong mai, 1,0 duong
luong) trong cloroform (0,1M), va xir Iy bang N-bromosucximit (1,1 dwong luong) va
azobiéisobutyronitril (AIBN, lugng c6 tac dung xiic tac). Khudy hdn hop phan img &
nhiét d6 hdi lru qua dém. Sau khi giam nhiét xudng nhiét do phong, tinh ché hdn hop
phan tng bing ISCO (cot silicagel, EtOAc/cic hexan) dé& thu duoc 4-bromo-2-
(bromometyl)-1-metoxybenzen & dang chét rin mau tring (41).

Budc 2: Diéu ché 5-(5-bromo-2-metoxybenzyl)-N*-pentyl-5H-pyrolo[3,2-d]pyrimidin-
2,4-diamin (42)

Hoa tan 4-clo-5H-pyrolo[3,2-d]pyrimidin-2-amin (c6 ban thuong mai, 1 duong
luong) trong NMP (0,1M) va khudy & nhiét do phong du6i ap sudt N,. Thém kali
cacbonat (1 duwong lugng), sau d6 bd sung thém 4-bromo-2-(bromometyl)-1-
metoxybenzen 41 (tlr budc truée, 1 dwong lugng) dé tao thanh huyén phu. Khudy hdn
hop phan tmg & nhiét do phong trong 18 gid va LCMS thé hién su chuyén hoéa hoan
toan. Thém N-pentyl amin (2 duong lugng), sau d6 thém kali cacbonat (1 duong
luong). Khudy hén hop phan tmg & 60°C qua dém. Sau khi giam nhiét xudng nhiét do
phong, c6 dic hdn hop phan ting trong chan khong, va tinh ché bang sic ky ISCO (0 —
100% EtOAc trong cc hexan) dé thu duoc san phdm 5-(5-bromo-2-metoxybenzyl)-
N4-pentyl-5H-pyrolo[3,2-d]pyrimidin—2,4-diamin 42 & dang chit rdn mau tring.

-75-



27709

Budce 3: Didu ché (E)-etyl 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)acrylat (43)

Hoa tan 5-(5-bromo-2-metoxybenzyl)-N*-pentyl-5H-pyrolo[3,2-d]pyrimidin-
2,4-diamin 42 (tr budce trude, 1 duong luong), (E)-etyl 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)acrylat (1,5 dwong luong), tris(dibenzylideneaxeton)dipaladi(0)
(0,1 duong lugng), 2-dixyclohexylphosphino-2’,6'-dimetoxybiphenyl (Sphos, 0,2
duong lugng) va K;PO, (2 duong lugng) trong hdn hop n-butanol:nuée ty 18 4:1
(0,1M). Sau khi loai khi N, han kin mach va gia nhiét & 100°C qua dém. Sau khi gidm
nhiét xudng nhiét 46 phong, 1am ngimg hdn hop phan tmg bang thé tich twong duong
ctia dung dich natri bicacbonat chira nudc bdo hoa, va chiét bang DCM. Két hop céac
16p hiru co va sdy qua natri sulfat khan, va c6 dic trong chan khong. Tinh ché san
pham thé bang phwong phap HPLC diéu ché pha dao dé thu dwoc hop chét tiéu dé
(43) & dang chét rin mau tring.

Budc 4: Piéu ché etyl 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)propanoat (44)

Tao huyén phu (E)-etyl 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)acrylat (43) (tir budc trude, 1 duong luong)
va 10% paladi trén cacbon (0,1 duong lugng) trong etanol (0,1M). Khudy hén hop
dudi ap suit khi H, qua dém cung v6i khudy. Loai bd dung mdi trong chin khéng, va
tinh ché san pham thé bing ISCO (DCM-EtOAc, silicagel) dé thu dugc san phim (44)
& dang chit rin mau tring.

Bude 5: Piéu ché axit 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yD)metyl)-4-metoxyphenyl)propanoic (45)

Hoa tan etyl 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)-propanoat (44) (tor budc truée, 1 duong lugng) hoa tan
trong EtOH va thém NaOH 2N (2 dwong luong). Khudy hdn hop phéan tmg & 80°C qua
dém. tinh sach toan bd phan tmg qua HPLC pha dao dé thu dugc san phim 45. 'H
NMR (MeOD) 6 7,37 (d, 1H), 7,22 (1H), 7,01 (d, 1H), 6,67 (s, 1H), 6,22 (d, 1H), 5,49
(s, 2H), 3,89 (s, 3H), 3,53 (t, 2H), 2,76 (t, 2H), 2,46 (t, 2H), 1,52-1,45 (m, 2H), 1,36 -
1,24 (m, 2H), 1,18 - 1,10 (m, 2H), 0,88 (t, J = 7,3, 3H). LRMS [M+H] =412,2

Vi du 22
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Axit (E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[ 3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)acrylic

HaNL NS N~
=
N 0
— Ob/\/[(
/ OH

Pidu ché axit (E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yD)metyl)-4-metoxyphenyl)acrylic

Pidu ché axit (E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-
5-yD)metyl)-4-metoxyphenyl)acrylic stt dung quy trinh twong tu nhu budc 5, vi du 21.
St  dung (E)-etyl 3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)acrylat (43, tr Vi du 20, Budc 3) thay vi etyl 3-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)propanoat (44). "H NMR (MeOD): § 7,61 (d, 1H), 7,51 (d, 1H), 7,40
(d, 1H), 7,13 (d, 1H), 6,95 (s, 1H), 6,26 (d, 1H), 6,18 (d, 1H), 5,56 (s, 2H), 3,94 (s,
3H), 3,55 (t, 2H), 1,52-1,44 (m, 2H), 1,30-1,21 (m, 2H), 1,14 - 1,07 (m, 2H), 0,84 (t, J
=17,3, 3H). LRMS [M+H] =410,2

Vi du 23

Axit (S)- 3-(3-((2-amino-4-((1 -hydroxyhexan-2-y1)amino)-5H;pyr010[3 ,2-d]pyrimidin-
5-yl)metyl)-4-metoxyphenyl)propanoic

NH K\©\/\COZH

¥
H,N“ N

Pidu ché axit (S)-3-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)propanoic

Pidu ché axit (S)-3-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-
pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)propanoic st dung quy trinh
twong tu nhu Vi du 21. Sir dung (S)-2-aminohexan-1-ol thay vi N-pentylamin trong
budce 2. '"H NMR (d-DMSO): § 7,31 (d, 1H), 7,14 (d, 1H), 6,99 (d, 1H), 6,45 (s, 1H),
6,01 (d, 1H), 5,70 (br, 2H), 5,47 (d, 1H), 5,29 (d, 1H), 5,15 (d, 1H), 4,18-4,12 (m, 1H),
3,82 (s, 3H), 3,36-3,25 (m, 2H), 2,60 (t, 2H), 2,32 (t, 2H), 1,49-1,40 (m, 1H), 1,17-
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1,08(m, 3H), 0,95-0,88 (m, 2H), 0,75 (t, 3H). LRMS [M+H] = 442,2.

Vi du 24

Axit (R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzyl)pyrolidin-2-carboxylic

MeO, MeQ
NN MeO AN
NH DIBAL NH
NS CO,Me OH NZ N
I My NPS-N W,
HN" N W, HN" N
H,N" N

46 47

Q MeO.
AN ""‘“’(\(EV TFA g@VD

CoBU A~~~y N, — N7 | N CO,H
CO,tBu /
N% | N 2 HzN)\\N
PNE W/
HN" SN 49

48

Bugc 1: Pidu ché (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)metanol (46)

Thém DIBAL (4 duong lugng) vao dung dich chira metyl 3-((2-amino-4-
(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxybenzoat (tir budc 1, vi
du 13) trong THF (0,1M) & 0°C. Lam 4m hdn hop phan tng dén nhiét 6 phong trong
1 gio, giam nhiét xudng 0°C va lam ngirmg bing Na,SO, bio hoa (aq) cho dén khi chit
rin min mau tring dugc tao thanh. Thém luong dur Na,SO, va loc hdn hop phan tng
qua tdm Xelit. C6 dic dich loc trong chan khong va tinh ché bang ISCO (cot silicagel,
MeOH/DCM) dé thu dugc chét rin mau tring.

Budc 2: Didu ché 5-(5-(clometyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin (47)

Thém SOCl, (6 duong lugng) vao dung dich chtra (3-((2-amino-4-
(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)metanol  (46)
(tir bude trude, 1 duong lwong) trong Cloroform (0,1M) & 0°C. Lam 4m hdn hop phan
mg dén nhiét d6 phong va khudy & nhiét do phong qua dém. Sau d6 giam nhiét xudng
0°C, 1am ngirng bing NaHCO; bdo hoa (aq), va chiét bang DCM. Rira 16p hitu co két
hop bing nude mudi, sdy qua Na,SO,4 va ¢b dic trong chan khong. Str dung phin thu

duogc trong budc tiép theo ma khong can tinh ché.
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Budc 3: Diu ché (R)-tert-butyl 1-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylat (48)

Thém (R)-tert-butyl pyrolidin-2-carboxylat (4 duong lugng) vao dung dich
chira 5-(5-(clometyl)-2-metoxybenzyl)-N4-pentyl-5SH-pyrolo[3,2-d]pyrimidin-2,4-
diamin (47, tir buéc trude, 1 duong lugng) trong DCM (0,1M) & nhi€t d0 phong.
Khudy hdn hop phan tmg & nhiét do phong qua dém. C6 dic hdn hop phan tng trong
chan khéng. Tinh ché san phdm thd bang HPLC thu san phim pha d4o dé thu hop chit
nay & dang chét rin mau tring.

Budc 4: Pidu ché axit (R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic (49)

Thém TFA (10 duong luong) vao dung dich chira (R)-tert-butyl 1-(3-((2-
amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzyl)pyrolidin-2-carboxylat (48, tir budc trude, 1 duong lugng) trong DCM
(0,5M) & nhiét d6 phong. Khudy hdn hop phéan img & nhiét do phong trong 6 gitr. Sau
khi ¢6 dic hdn hop phan tmg trong chan khong, tinh ché san phim tho bing HPLC thu
san phdm pha dao dé thu dugc hop chét tiéu dé 49 & dang chét rin mau tring. 'H
NMR (d-DMSO): & 12,58 (s, 1H), 7,48 (br, 2H), 7,47 (d, 1H), 7,36 (t, 1H), 7,32 (d,
1H), 7,16 (d, 1H), 6,77 (s, 1H), 6,21 (d, 1H), 5,54 (s, 2H), 4,19-4,13 (m, 2H), 3,84 (s,
3H), 3,46-3,41 (m, 2H), 3,31-3,25 (m, 1H), 3,10-3,04 (m, 1H), 2,41-2,32 (m, 2H),
2,02-1,93 (m, 2H), 1,88-1,75 (m, 1H), 1,50-1,42 (m, 2H), 1,29-1,20 (m, 2H), 1,15-
1,07 (m, 2H), 0,81 (t, 3H). LRMS [M+H] =467,3
Vidu 25

Axit (S)- 1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-3-
metoxybenzyl)pyrolidin-2-carboxylic

MeO Ni
\/\/\NH
HoOC
N
N A
N

Pidu ché axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-

HoN

yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic

Piéu ché axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-
5-yDmetyl)-3-metoxybenzyl)pyrolidin-2-carboxylic st dung quy trinh tuwong tu nhu
cac vi du 13 va 24. St dung metyl 4-(clometyl)-3-metoxybenzoat thay vi metyl 3-
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(clometyl)-4-metoxybenzoat trong vi du 13, budc 1. St dung (S)-tert-butyl pyrolidin-
2-carboxylat thay vi (R)-tert-butyl pyrolidin-2-carboxylat trong budc 3, vi du 24. 'H
NMR (d-DMSO): 6 12,76 (s, 1H), 7,54 (br, 2H), 7,40-7,36 (m, 2H), 7,22 (s, 1H), 6,97
(d, 1H), 6,58 (d, 1H), 6,20 (d, 1H), 5,56 (s, 2H), 4,14-4,37 (m, 2H), 3,86 (s, 3H), 3,47-
3,42 (m, 2H), 3,36-3,30 (m, 2H), 3,14-3,08 (m, 1H), 2,39-2,32 (m, 1H), 2,04-1,95 (m,
2H), 1,87-1,80 (m, 1H), 1,49-1,41 (m, 2H), 1,26-1,18 (m, 2H), 1,12-1,05 (m, 2H),
0,81 (t, 3H). LRMS [M+H] = 467,3.

Vidu 26
Axit 2-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-3-
metoxyphenoxy)axetic
0 0 9
o o N, TMscHy o o N, M /ojij/o\)kome
HO\U HO MsO
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52
Budcel: Didu ché metyl 2-(4-(hydroxymetyl)-3-metoxyphenoxy)axetat (50)

Khudy axit 2-(4-(hydroxymetyl)-3-metoxyphenoxy)axetic (c6 ban thwong mai,
1 duong lugng) trong metanol (0,5M) & 0°C. Thém tirng giot trimetylsilyldiazometan
(1,2 dwong lwong). Lam 4m hdn hop phan img dén nhiét do phong va khudy & nhiét do
phong trong 1 gid, giam nhiét xudng 0°C, 1am ngimg bing nudce, va chiét bang etyl
axetat. Rira 16p hiru co két hop bang nuée mudi, siy qua Na,SO, va ¢b dic trong chén
khong. St dung phin thu dugc trong budc tiép theo ma khéng can tinh ché.
Bude 2: Didu ché metyl 2-(3-metoxy-4-(((metylsulfonyl)oxy)metyl)phenoxy)axetat
(1)

Khudy metyl 2-(4-(hydroxymetyl)-3-metoxyphenoxy)axetat (50, 1 duong
lrong) tir bude trude trong diclorometan (1M) & 0°C. Thém tirng giot trietylamin (2,4

dwong lugng) va metansulfonyl clorua (1,2 dwong lugng). Khudy thém hdn hop phan
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g trong 1 gid & 0°C, trude khi 1am ngimg hdn hop phan ng bang nudc va chiét
bang etyl axetat. Két hop cic pha hitu co, siy bang (Na,SO,), va cb dic. Ding truc
tiép san phim tho trong budc tiép theo.

Buéc 3: Didu ché metyl 2-(4-((2-clo-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxyphenoxy)axetat (52)

Piéu ché metyl 2-(4-((2¥clo-4-(pentylamino)-5H-pyr010[3,2-d]pyrimidin-5-
yDmetyl)-3-metoxyphenoxy)axetat (52) theo quy trinh tuong tg nhu Bude 1, vi du 14,
stt dung metyl 2-(3-metoxy-4-(((metylsulfonyl)oxy)metyl)phenoxy)axetat (51, tir bude
truée) thay thé 4-(bromometyl)-3-metoxybenzonitril.

Budc 4: Didu ché axit 2-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxyphenoxy)axetic (53)

Thém NH,OH (bang thé tich véi NMP) sau d6 thém ddng(I) oxit (0,1 duong
lwong) vao dung dich chta metyl 2-(4-((2-cloro-4-(pentylamino)-SH-pyrolo][3,2-
d]pyrimidin-5-yl)metyl)-3-metoxyphenoxy)axetat (52, 1 duong lugng, tir budce trudce)
trong NMP (1M) trong dng vi séng. Pay nip éng nay, va gia nhiét huyén phi ndy &
110°C qua dém. Sau khi giam nhiét xudng nhiét d6 phong, tinh ché hdn hop phan ting
bing phuong phap HPLC thu san phim pha déo d& thu hop chét nay & dang chit rin
mau tring. "H NMR (CDCl;-CD;0D): & 7,22 (s, 1H), 6,73 (d, 1H), 6,65 (d, 1H), 6,45
(d, 1H), 6,16 (d, 1H), 5,34 (s, 2H), 4,55 (s, 2H), 3,88 (s, 3H), 3,46 (t, 2H), 1,50-1,43
(m, 2H), 1,31-1,24 (m, 2H), 1,19-1,13 (m, 2H), 0,86 (t, 3H). LRMS [M+H] = 414,2.
Céc thir nghiém

Céc hop chét c6 cong thirc (I) dugce thir nghiém dé danh gia kha ning cia
chung nhu 13 chit chii van thu thé gidng Toll 7.

Thir nghi€m t€ bao don nhan méu ngoai vi cia nguoi

Hoat tinh sinh hoc ctia cic hop chat ¢6 cong thirc (I) duge kiém tra trong thir
nghiém mau ngoai vi cia ngudi (PBMC cua nguoi) véi sy tham gia cia mot tap hgp
cac tinh nguyén vién doc 14p theo cac duéng din duoc chip thuin boi hoi dong thim
dinh. PBMC ctia ngudi dugc phan lap tir mau méu ngoai vi méi st dung gradien mat
do Ficoll (GE healthcare 17-1440-03). 30-35mL mau ngoai vi ciia nguodi dugce phin
tach 16p trong 15mL Ficoll trong cac dng day hinh nén (conical tube) dung tich 50ml,
sau d6 1y tam thém & tdc do 1800 (vong/phut-rpm) (Eppendorf Centrifuge 5810R ¢6

ndp ngan nguy co sinh hoc trén bd phan dung cic dng ly tdm) & nhiét d6 phong trong
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30 phit khong gia tdc va khong giam tdc. Sau do, thu cac 16p dém (buffy layer) va
chuyén sang cac dng d4y hinh nén dung tich 50ml méi va rira hai 14n trong moi truong
toan phan gdm RPMI 1640 (11875085 tir Invitrogen Corporation, Carlsbad,
California) duogc bd sung huyét thanh nhau thai bo bat hoat do nhiét néng do 10%
(Gibco 10099-141), Pen-Strep 1% (Gibco#15140-122), axit amin khong thiét yéu 1
mM (Gibco#11140-050), natri pyruvat ImM (Gibco#11360-070), L-Glutamin 2mM
(Gibco#25030-081) va HEPES 1mM (Gibco#15630-080). Sau d6, dém cac té bao
sng sot bang cach sir dung thuéc nhudém xanh trypan, trai l1én cic dia day phing 96
giéng (Becton Dickinson #353070) & ndng d6 2x10° té bao/giéng trong téng thé tich
mai trudng toan phan 1a 200ul. Sau d6 thém cac hop chit vao dang thirc dép Gng lidu
10 diém & ndng d khoi dau 1a 100uM, pha lodng gip 3 1an. Cac giéng ddi ching 4m
nhan DMSO véi ndng d6 twong duong. Thu dich ndi nudi ciy sau 18-24 gir i & 37°C,
5% CO,, gitt miu & -20°C cho dén khi sir dung tiép.

Nong d6 IL-6 trong dich ndi nudi ciy dugc do bing cach st dung kit Luminex
(Biorad). Thuc hién phan tich dir liéu bing cach st dung phin mém Prism tir
GraphPad (San Diego, CA). Pudng cong dép L’rng lidu dwoc tao ra voi mdi hop chét va
cac gia tri ECsq duge xac dinh khi néng do nay tao ra 50% tin hiéu tbi da.

Thir nghi€m gen béo cdo

Chuyén nhiém bén TLR7 clia ngudi va vecto bdo cdo liciferaza dugc didu
khién bing kB- NF (pNifty-Luciferaza) vao cac t& bao than tir phoi cia ngudi 293
(HEK 293). D& lam thir nghiém ddi ching, Hek293 binh thudng duge chuyén nhidm
pNifty-Luc duoc st dung. Céc té bao duoc nubdi cdy trong DMEM duogc bd sung L-
glutamin 2mM, FBS bi bit hoat do nhiét 10%, penixilin 1% va streptomycin 1%,
puromyxin 2 pg/ml (InvivoGen #ant-pr-5) va blastixidin Spg/ml (Invitrogen #46-
1120). Dung dich dém thir nghiém Luciferaza Bright-Glo™ va co chit cho thir
nghiém Luciferaza Bright-Glo'"" do Promega #E263B va #E264B cung cip (twong
g 14 co chit va dung dich dém thir nghiém). Céc dia day trong 384 giéng do Greiner
bio-on cung cip (#789163-G) va 1a cac dia dugc ma hoa vach tiy chinh.

Céc té bao dugc trai & ndng d6 25.000 té bao/giéng trong cac dia 384 giéng véi
t6ng thé tich moi trudng 13 50pl. Nudi cdy qua dém (18 gid) & 37°C va 5% CO, dé
cac té bao bam dinh vio cac dia. Sau d6, cac hop chit ddi chimg duong va cac hop

chét thir nghiém da duoc pha lodng theo diy dugc phan tan vao mdi giéng va dugc o
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trong 7 gidr & 37°C va 5% CO,. Céc té bao chi dugc kich thich bing DMSO déng vai
trd 1am ddi chimg 4m. Sau khi 6, 30pl dung dich dém thir nghiém dugc tron trude va
ding dich dém co chit dugc thém vao mdi giéng theo hudng din cia nha san xuét. Tin
hiéu phat quang dugc doc trén may CLIPR véi thoi gian tich hgp 1a 20 gidy/dia.

Cac dudng cong dap ung lidu duge tao ra cho mdi hop chét va cac gia tri ECs,

duoc xé4c dinh khi ndng do nay tao ra 50% tin hiéu ti da.

Két qua thir nghiém cu thé

Nhiéu hop chét c6 cong thire (I) khac nhau & dang tu do hoac & dang mubi
dugc dung, thé hién céac dic tinh duoc 1y, vi du, nhu dugc biéu thi béi cac phép danh
gia in vitro dugc mo ta trong don sang ché nay. Gia tri ECs, trong cac thir nghiém nay
dugc dua ra 13 ndng d6 cua hop chit thir nghiém quan tdm bi kich thich dap tng mét
nira gitta dap g nén va déap ung tdi da. Trong cac vi du khéc, cac hop chét c6 cong
thire (I) c6 gia tri ECso nim trong khoang tir InM dén 2pM. Trong céc vi du khac, cac
hop chét c6 cong thirc (I) ¢6 gia tri ECsp ndm trong khoang tir 1nM dén 1pM. Trong
cac vi du khac, cac hop chit c6 cong thire (I) ¢6 gia tri ECs ndm trong khoang tir InM
dén SOOnM. Trong céc vi du khac, cac hgp chét co cong thire (I) c6 gia tri ECs nam
trong khoang tir InM dén 250nM. Trong c4c vi du khac, cic hop chit c6 cong thirc (I)
c6 gia tri ECso nim trong khoang tir InM dén 100nM. Trong céc vi du khéc, cac hop
chét c¢6 cong thirc (I) c¢6 gia tri ECso nim trong khoang tir InM dén 50nM. Trong céc
vi du khéc, cac hop chét c6 cong thirc (I) c6 gia tri ECso nim trong khoéng tir InM dén
25nM. Trong cac vi du khac, cac hop chét c6 cong thire (I) c6 gia tri ECso nim trong
khoang tir 1nM dén 10nM. Céc gia tri ECsy nay thu duge twong quan ty 1& véi hoat
tinh cta resiquimod dugc dat 1a 100%.

Vi du, ECs, véi viéc kich thich TLR-7 bang céc hop chét c6 cong thire (I) cu
thé duoc liét ké trong bang 1.

Bang 1
ECso TLR7 ECso TLR7
Vidu cua nguoi Vidu cuia nguoi
sb (uM) sb (uM)
HEK?293 HEK293
1 0,1 14 1,4
2 0,05 15 0,06
3 0,2 16 0,2
4 0,05 17 0,5
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ECsy TLR7 ECso TLR7
Vidu ciia nguoi Vidu clia nguoi
50 (uM) 50 (uM)
HEK?293 HEK?293
5 0,4 18 0,6
6 0,1 19 0,08
7 0,8 20 0,3
8 0,3 21 0,4
9 0,8 22 0,7
10 0,2 23 0,4
11 0,1 24 0,08
12 0,2 25 0,008
13 0,1 26 0,4
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YEU CAU BAO HO

1. Hop chét c6 cong thire (I), hoic mudi duoc dung cta né:

—0
R! R3
N :
N ’d
x\% R
H)N N

cong thirc (1)
trong do:
R' 1a -NHR® hosic -NHCHRR’;
R*1a H, -L,R'% -OL,R"%, -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR”), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hodc tetrazolyl;
R*1a H, -L,R"% -OL,R"% -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR”), -CF,R"%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH hodc tetrazolyl;
trong d6, néu R® 1a H, thi R* 1a -L,R"%, -OL,R", -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hodc tetrazolyl;
hodc néu R* 1a H, thi R® 1a -L,R"%, -OL,R"%, -C(CHj3),R"%, -P(=0)(OH),,
-P(=0)OH(OR”), -CF,R "%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)0OH, -L;C(=0)OH, -OL,C(=0)OH hoic tetrazolyl;
Ly 1a -(CHp)w;
L, 13 -(CHy);
L, 12 -(CH,)m(CHR" CH,)(CH,),-;
R® 1a -C3-Cealkyl;
R’ 1a -C;-Csalkyl;
R’ 1a L,OH;
mdi R doc 14p dugce chon tir -OH;
R 1a:
a) tetrazolyl khong duoc thé;
b) tetrazolyl duoc thé bang -L,C(=0)OH;

hoic
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¢) heteroxycloalkyl ¢6 5-6 canh ¢6 1 dén 2 nguyén tir khac loai doc 1ap duge
chon tir N va O duoc thé bang -C(=0)OH;

mdi m doc 1ap duoc chontir 1,2, 3, va 4,

va

mdi n doc 1ap dugc chontr 0, 1, 2, 3, va 4.

2. Hop chét theo diém 1, trong do:
R' 1a -NHR® hojic -NHCHRR’;
RPIaH, -OL,C(=0)OH hoic tetrazolyl;
R*1a H, -L,R", -OL,R", -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR”), -CF,R "%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH
hodc tetrazolyl;
trong d6, néu R* 1a H, thi R* 1a -L,R"%, -OL,R"?, -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R"%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH hoic tetrazolyl;
hogic néu R* 1a H, thi R® 12 -OL,C(=0)OH hoic tetrazolyl;
L, 12 -(CHy)p-;
L, 12 -(CHy)-;
L; 13 -(CHy)m(CHR " CH,)n(CH,),-;
RS 13 -C5-Cgalkyl;
R’ 14 -C;-Csalkyl;
R’1aL,0H;
mdi R'! doc 1ap dugc chon tir -OH;
R la:
a) tetrazolyl khong duogc thé;
b) tetrazolyl duoc thé bang -L,C(=0)OH;
hodc
c) heteroxycloalkyl c6 5-6 canh c6 1 dén 2 nguyén tir khac loai doc
1ap dugc chon tir N va O duge thé béng -C(=0O)OH;
mdi m doc 1ap duge chon tir 1, 2, 3, va 4,
va

mdi n doc lap duge chontr 0, 1, 2, 3, va 4.
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3. Hop chét theo diém 1, trong do:
R' 1a -NHR® hoic -NHCHRR’;
R*1a H, -L,R", -OL,R", -C(CH;),R", -P(=0)(OH),, -P(=0)OH(OR”), -CF,R",
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0)OH, E”L hodc LLII“
R*1aH, -L,R"% -OL,R"%, -C(CH;),R", -P(=O)(OH)2, -P(=0)OH(OR"), -CF,R"%,
-CF,C(=0)0H, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
oncoon TN g X0
trong d6, néu R* 1a H, thi R* 1a -L2R12, -OL,R"%, -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR”), -CF,R", -CF,C(=0)0H, -CH=CHC(=0)OH, -C(=0)OH,
HN-N N-NH

o g

hoidc

-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH, hozic
hodc néu R* 1a H, thi R? 1a -L,R", -OL,R"?, -C(CH;),R"?, -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R", -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,

HN’N N-NH
i sl

-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH,

Ly 12 -(CHp)m;

L 12 -(CHp)m;

L7 13 «(CHp)m(CHR"'CH,)n(CHo)y;

R® 14 -C3-Calkyl;

R 14 -C,-Csalkyl;

R’ 1aL,0OH;

mdi R doc 14p duoc chon tir -OH;

R" la:

N’N NH

zit\ N sz\ N

0
HO—4$

/NLN
LLL% N

hoic

b) N
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mdi m ddc 14p duoc chon tir 1, 2, 3, va 4,
va

mdi n doc 1ap duge chon tir 0, 1,2, 3, va 4.

4. Hop chét theo diém 1, trong do:
R! 12 -NHR® hoic -NHCHR®R’;
R*1a H, -OL,C(=0)OH, E%/L 15%
R*1a H, -L,R", -OL,R", -C(CH;),R", -P(=O)(OH)2, -P(=0)OH(OR"), -CF,R "%,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
HN-N, N-NH

g X

hodc

hodc
trong do6, néu R® 1a H, thi R* 1a -L,R", -OL,R", -C(CH;),R"%, -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R", -CF,C(=0)0H, -CH=CHC(=0)OH, -C(=0)OH,

HN’N /NH
o
-L,C(=0)OH, -L,C(=0)OH, hodc
HN’N N-NH
l\ N ‘i\ N
hozc néu R* 1a H, thi R? 1a -OL,C(=0)OH, LLLL% %15

L, 1a -(CHp)p-;
L, 13 -(CHy)-;
L7 1a -(CHy)m(CHR " CHy)(CHo)y;
RS 1a -C5-Cgalkyl;
R’ 1a -C;-Csalkyl;
R’ 1a L,0OH;
mdi R doc 14p duoc chon tir -OH;
R" la:
N/N N-NH
RS

hoic
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O
oL
N-N
Y
b &N
hoic
N~ COH Q‘COZH <N>""’COZH
c) | , | hoge | ;

mdi m doc 1ap duoc chon tir 1, 2, 3, va 4,
va

mdi n doc lap duge chon tir 0, 1, 2, 3, va 4.

5. Hop chét theo diém bét ky trong s6 cac diém 1 dén 4, trong do:
L, 12 -CHy-;
L, 14 -CH,- hoac -CH,CH,-;
L; = -(CH2)(CHR'CHy)y-;
R® 14 -C,alkyl hoidc -Csalkyl;
R’ 1a metyl, etyl hoic propyl,
va

R 1a OH.

6. Hop chit theo diém 1, trong d6:
R'1a-NHR®
R’ 1a H;
R*1a-L,R";
L, 1a -(CHp)m-;
R° 13 -C5-Cgalkyl;
R 1a:
a) tetrazolyl khong dugc thé;
b) tetrazolyl dugc thé bang -L;C(=0)OH;
hoac
¢) heteroxycloalkyl c6 5-6 canh c¢6 1 dén 2 nguyén tir khéc loai doc 1ap duge
chon tir N va O duge thé bang -C(=0)OH,
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va

mdi m ddc 14p duoc chontir 1,2, 3, va 4.

7. Hop chét theo diém 1, trong do:
R 1a -NHR®;
R’ 1a H;
R*1a-L,R'%
L, 1a -CH,- hodc -CH,CH,-;
R® 14 -Csalkyl;

va
R? 1a:
HN’N\ N/N\H
N | N
N e KN
a) hodc
0O
HO//S
N-N,
Y
&N
b) HL’v
hoidc
N~ “COH N~ ~COH <N>WG%H
C) | s | hoéjc |

8. Hop chit theo diém 1, trong do:
R'1a -NHR®;
R’1a H;
R*1a -L,R";
L, 1a -CH,- hoac -CH,CH,-;
R® 14 -Csalkyl;

va
R 1a
HN-N, N-NH
ON LN
a) :‘977 N hoac }15 N
hoac:
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QCOZH Q‘COZH Q""’COZH
. i .

|
NN

b) , hoic |

9. Hop chét theo diém 1, trong do:
R! 1a-NHR;
R’ 1a H;
R*1a -L,C(=0)OH;
L, 12 -CH,- hoic -CH,CH,-;
va

R® 1a -Csalkyl.

10. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir:
5-(5-((1H-tetrazol-5-yl)metoxy)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-SH-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
(S)-2-((5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)pentan-1-ol;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
N4-hexyl-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5SH-pyrolo[ 3,2-d]pyrimidin-
2,4-diamin;
(S)-2-((2-amino-5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-5H-pyrolo|[3,2-
d]pyrimidin-4-yl)amino)hexan-1-ol;
axit 2-(5-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)-2H-tetrazol-2-yl)axetic;
5-(2-metoxy-4-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5H-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
5-(2-metoxy-5-(1H-tetrazol-5-yl)benzyl)-N4-pentyl-5SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;
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5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-N4-pentyl-SH-
pyrolo[3,2-d]pyrimidin-2,4-diamin;
(S)-2-((5-(5-(2-(1H-tetrazol-5-yl)propan-2-yl)-2-metoxybenzyl)-2-amino-5H-
pyrolo[3,2-d]pyrimidin-4-yl)amino)hexan-1-ol;
5-(5-(diflo(1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo[3,2-
d]pyrimidin-2,4-diamin;

axit 2-(3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)-2,2-difloaxetic;

axit (3R,5R)-7-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-
yDmetyl)-4-metoxyphenyl)-3,5-dihydroxyheptanoic;

axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic;

axit (S)-2-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5H-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)axetic;

axit  3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic;

axit  (3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)phosphonic;

metyl hydro  (3-((2-amino-4-(pentylamino)-SH-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)phosphonat;

axit (E)-3-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxyphenyl)acrylic;

axit 3-(3-((2-amino-4-(pentylamino)-5SH-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)propanoic;

axit (S)-3-(3-((2-amino-4-((1-hydroxyhexan-2-yl)amino)-5SH-pyrolo[3,2-
d]pyrimidin-5-yl)metyl)-4-metoxyphenyl)propanoic;

axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic;

axit (R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic, va

axit 2-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-3-

metoxyphenoxy)axetic.
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11.Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir:
axit 2-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxyphenyl)axetic;
axit 3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-yl)metyl)-4-
metoxybenzoic;
5-(5-((1H-tetrazol-5-yl)metyl)-2-metoxybenzyl)-N4-pentyl-5H-pyrolo[ 3,2-
d]pyrimidin-2,4-diamin;
5-(5-(2-(1H-tetrazol-5-yl)etyl)-2-metoxybenzyl)-N4-pentyl-SH-pyrolo|[3,2-
d]pyrimidin-2,4-diamin;
axit (S)-1-(4-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-3-metoxybenzyl)pyrolidin-2-carboxylic, va
axit (R)-1-(3-((2-amino-4-(pentylamino)-5H-pyrolo[3,2-d]pyrimidin-5-
yl)metyl)-4-metoxybenzyl)pyrolidin-2-carboxylic.

12.Duge phdm chira lwong c6 hiéu qua diéu tri bénh ciia hop chét theo diém bét ky

trong s6 cac diém tir 1 dén 11 va cht mang dugc dung.

13.Hop chit c6 cong thire (I), hoic mubi duoc dung cuia né, dé dung trong phuwong
phap diéu tri y té, trong d6 phuong phép didu tri y té nay dé diéu tri bénh lién quan
dén hoat tinh thu thé TLR7:

—0
Rl < > R3
N/ N
xﬁy R
HN" N

cong thure (I)

trong do:
R! 14 -NHR® hoic -NHCHRR’;
R®1a H, -L,R", -OL,R", -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R",
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0O)OH hodgc tetrazolyl;
R*1a H, -L,R", -OL,R", -C(CH;),R"%, -P(=0)(OH),, -P(=0)OH(OR”), -CF,R"?,
-CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH, -L,C(=0)OH, -L,C(=0)OH,
-OL,C(=0O)OH hodc tetrazolyl;
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trong d6, néu R’ 1a H, thi R* 1a -L,R", -OL,R"2, -C(CH;),R", -P(=0)(OH),,
-P(=0)OH(OR”), -CF,R"?, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hodc tetrazolyl;

hodc néu R* 1a H, thi R® 1a -L,R"?, -OL,R'?, -C(CH;),R "%, -P(=0)(OH),,
-P(=0)OH(OR"), -CF,R"%, -CF,C(=0)OH, -CH=CHC(=0)OH, -C(=0)OH,
-L,C(=0)OH, -L,C(=0)OH, -OL,C(=0)OH hoic tetrazolyl;

L 12 -(CHy)m-;

L, 13 -(CHy)pe;

L; 13 -(CH,)m(CHR" CH,)(CHy),-;

R® 1a -C;5-Cgalkyl;

R’ 14 -C;-Csalkyl;

R’ 1a L,0H;
mdi R doc 1ap dugce chon tir -OH;
R" 1a:

a) tetrazolyl khong dugc thé;
b) tetrazolyl dugc thé bang -L;C(=0)OH;
hoac
¢) heteroxycloalkyl c6 5-6 canh c6 1 dén 2 nguyén tir khac loai ddc lap
dugc chon tir N va O duoc thé béng -C(=0O)OH;
mdi m ddc lap dugc chon tir 1, 2, 3, va 4,
va
mdi n ddc 1ap duge chon tir 0, 1, 2, 3, va 4;
trong d6 bénh 1a bénh hen, bénh viém phéi tac ngh&n man tinh (COPD), héi chiing
suy ho hép tién trién & nguoi 16n (ARDS), bénh viém loét dai trang, bénh Crohn,
bénh viém phé quan, bénh viém da, bénh day simg quang héa & da, bénh ung thu
biéu mé té bao day, bénh ung thu bang quang, bénh viém mii dji Gmg, bénh vay
nén, bénh xo cung bi, bénh mé day, bénh viém khop dang thép, bénh da xo cing,
bénh ung thu, bénh ung thu vu, HIV, bénh viém gan B, bénh viém gan C, bénh

luput hodc bénh ung thu biéu mo té bao gan.
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