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(21) 1-2020-01515

(57) Sang ché dé cap dén hop chat indazol hitu ich 1am chat ting hiéu luc bién
ciu/chat diéu bién bién ciu duong cua typ phu thu thé glutamat huéng chuyén
hoa 4 (MGIuR4); phuong phap tong hop dé tao ra hop chat nay; duoc pham
chtra hop chit ndy; va mé ta phwong phap st dung hop chét, vi du, trong viéc
diéu tri rdi loan than kinh va tdm than hodc céc tinh trang bénh khac di kém véi

loan chtrc nang glutamat.
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Linh vwe k§ thuat dwoe dé cap

Sang ché @& cap dén hop chét indazol 1a chit ting hiéu luc bién cdu mGluR4
va duoc phdm chira hop chét nay.

Tinh trang ky thuat cia sang ché

Axit amin L-glutamat (& ddy dugc goi don gian 1a glutamat) 1a chat din truyén
than kinh kich thich chinh trong hé than kinh trung wong (central nervous system -
CNS) cuia dong vat c¢6 va. Trong CNS, glutamat dong vai tro then chét trong hién
tugng uyén chuyén ctia khép than kinh (synap) (vi du, su tdng hiéu luc 1au dai (co s&
cua qua trinh hoc tap va ghi nhé)), diéu khién van dong va thu nhén cam giac. Cén
hidu rd ring nhiéu rdi loan than kinh va tAm than, bao gdm, nhung khong gidi han 0,
thiéu hut nhan thtrc va loan tim than chung do bénh tim than phan liét, di kém véi
loan chirc nang trong hé gay tiét glutamat. Do vy, qua trinh didu bién hé gay tiét
glutamat 1a myc ti€u diéu tri bénh quan trong. Glutamat hoat dong qua hai thu thé
riéng: cac thu thé glutamat hudng ion va huéng chuyén hoa. C4c thu thé glutamat
hudng ion 16p thir nhét bao gdm céc kénh ion c6 cdng phéi tir nhiéu siéu phan tir lam
trung gian cho céac ludng kich thich hiu synap. Ba phan nhém cua céc thu thé glutamat
huéng ion dd dugc xac dinh dic diém, va mic du glutamat 1am chit cha van cho ca
ba phan nhom thu thé nay, cac phéi tir chon loc da dugc phat hién la hoat hoa mdi
phan nhém. Céc thu thé glutamat huéng ion dugc dit tén theo cac phéi ti chon loc

twong ung cla ching: cac thu thé kainat, cac thu thé AMPA va cac thu thé NMDA.

Lép thtr hai cia thu thé glutamat, goi 1a cac thu thé glutamat huéng chuyén
héa, (mGluR), 1a céc thu thé dugc lién hop G-protein (GPCR) didu bién qua trinh giai
phéng chét dan truyén than kinh hogc cudng do cla su dan truyén synap, dya trén vi
tri ctia chung (tién synap hodc hau synap). Cac mGluR 1a GPCR ho C, duoc dac trung
boi mién gin két chit cha van 16n nhu “ciy bat rudi” (~560 axit amin) trong mién
d4u tan amino cia thu thé. Mién gén két chét chu van duy nhét nay phan biét cac
GPCR ho C véi cac GPCR ho A va B trong d6 cac mién gén két chat chu van nam &

bén trong ving mé rong xuyén mang 7 s¢i (7TM) hodc trong cac vong ngoai bao ma
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ndi cc soi nay véi ving nay. Pén nay, di x4c dinh, tach dong va giai trinh tu dugc
tam mGluR riéng biét. Dya trén co s¢ tuong ddng vé cAu tric, kha nidng ghép doi chi
yéu véi cac con dudng truyén tin hidu ndi bao va duoc Iy hoc, cac mGIluR duge phén
dinh thanh ba nhém: nhém I (mGluR1 va mGluRS5), nhém II (mGluR2 va mGIuR3)
va nhom 11T (mGluR4, mGluR6, mGluR7 va mGluRg). Cac mGluR thudc nhom I
dugc ghép doi qua Gog/11 dé 1am tang inositol phosphat va sur chuyén héa va két qua
12 1am tang lugng canxi ndi bao. Cac mGluR thudc nhom I chu yéu nam & hau synap
va c6 thc dung didu bién hoat tinh kénh ion va kich thich noron than kinh. Cac mGIuR
thudc nhém II (mGluR2 va mGluR3) va nhém I (mGluR4, mGluR6, mGluR7 va
mGluR8) chu yéu ndm ¢ tién synap noi chung diéu hoa su giai phong céac chét dan
truyén than kinh, nhu glutamat. Cic mGluR thude nhém II va nhom III dugce ghép

d6i v6i Gai va céc chat tac dong lién hop cta ching nhu adenylat xyclaza.

mGluR4 thudc phan nhém mGluR nhom 11T va duoc b tri chu yéu G cac vi tri
tién synap trong hé than kinh trung wong (Benitez et al., 2000; Bradley et al., 1996;
Bradley et al., 1999; Mateos et al., 1998; Phillips et al., 1997) & d6 né ¢6 chue ning
nhu 13 thu thé tu dong va thu thé khéc loai dé diéu chinh su giai phong ciia cd GABA
va glutamat. mGluR4 cling cho théy la dugc biéu hién ¢ muc thép 0 mot s6 vi tri hau
synap (Benitez et al., 2000). Mot s6 b4o céo chi ra ring mGluR4 duoc biéu hién trong
hiu hét cac ving ndo, cu thé 1a trong cac noron dugc biét 1a dong vai trd then chét
trong cac chtrc nang cuia hach nén (Bradley et al., 1999; Corti et al., 2002; Kuramoto
et al., 2007; Marino et al., 2003a), hoc tap va ghi nhé (Bradley et al., 1996), nhin
(Akazawa et al., 1994; Koulen et al., 1996; Quraishi et al., 2007), chitc nang tiéu ndo
(Makoff et al., 1996), nap va didu hoa hocmon duégi ddi (Flor et al., 1995), ngu va
tinh (Noriega et al., 2007) cling nhu cac chuc ning khac. Hién nay c6 mot s tai liéu
bao céo mo ta vai trd dbi véi su diéu bién mGIuR4 & bénh Parkinson (Battaglia et al.,
2006; Lopez et al., 2007; Marino et al., 2005; Marino et al., 2003b; Ossowska et al.,
2007; Valenti et al., 2003), bénh lo du (Stachowicz et al., 2006; Stachowicz et al.,
2004), anh hudng van dong sau khi uéng rugu (Blednov et al., 2004), su cau thic sb
phéan than kinh va su sdng sét noron than kinh (Saxe et al., 2007), ching dong kinh
(Chapman et al., 2001; Pitsch et al., 2007; Snead et al., 2000; Wang et al., 2005) va
bénh ung thu, cu thé 12 u nguyén bao tuy (lacovelli et al., 2004).
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Ngoai ra, ¢ bang ching ring sy hoat hoa cua cac thu th8 mGluR4 (dugc biéu
hién & cac ddo nho cuia Langerhans) s€ (rc ché su tiét glucagon (Uehara et al., 2004).
Nhu vay, sy hoat hoa cia mGluR4 ¢6 thé diéu tri hiéu qua cac 161 loan di kém v6i
nhirng thiéu hut trong viéc chuyén héa glucoza nhu giam glucoza huyét, tiéu duong

typ 2, va bénh béo phi.

Bff)ng thoi, c6 bao cao réng su hoat hoa ciia cac mGIuR nhém III, déc biét 1a
mGluR4, c6 thé didu tri hiéu qua céc bénh viém than kinh, nhu bénh xo cing rai rac

va cée rdi loan c6 lién quan (Besong et al., 2002).

Pdng thor, sy hoat héa ctia cac mGIuR nhém II1, ddc biét 1a céc chat diéu bién
bién cdu duong mGlud (PAM), c6 thé diéu tri hiéu qua cac bénh viém than kinh, nhu
bénh xo cing rai rdc va cac rdi loan lién quan (Besong et al., 2002; Taylor et al.,

2003; Fallarino et al., 2010).

C6 hai bién thé cua thu thé mGluR4 dugc biéu hién trong cac md vi giac; va
do do su hoat héa cia mGluR4 ¢6 thé dugc dung lam chét tang hiéu luc vi, che mét
mot sb vi, hodc céc chét tao vi, chét tao huong hodc céc chét phu gia thuc phém khac
(Kurihara, 2009; Chaudhari et al, 2009). Vén d2 chinh cta cac thude chéng loan tam
than dién hinh va khong dién hinh 1a gy ra ching giit nguyén tu thé do su trc ché
qua mirc céé thu thé dopamin (vi dy, tac dung phu ngoai b6 thap), va s dung kéo dai
va din dén loan van dong cham (tardive dyskinesia - TD) (Caroff et al. Neurol. Clin
2011). Cac PAM mGluR4 ching minh hi¢u lyc manh trong viéc dao nguoc tinh trang
gilt nguyén tu thé gay ra do haloperidol trong md hinh dong vat gam nhim tién 1am
sang (Niswender et al. ACS Chem. Neurosci., 2016; Jones et al. JPET 2012). Do do,
céic PAM mGIuR4 6 thé 12 lidu phap hiru ich dé hd trg diéu tri bénh tam than phén
liét dé lam giam va/hodc loai trir chimg gilt nguyén tu thé va c6 tiém ning lam chdm

su khoi phat va/hodc ngén ngira TD.

Mic di ¢6 cac tién trién trong nghién ciru mGluR4, vAn con khan hiém céc
hop chét ¢6 tac dung ting hiéu lyc mGluR4 mot cach hiéu qua ma ciing hiéu qua
trong viéc diéu tri cac r6i loan than kinh va tam than di kém véi loan chiic ning va
c4c bénh din truyén than kinh gy tiét glutamat, cling nhu rdi loan hé than kinh trung
wong do viém, bénh u nguyén bao tly, cac 16i loan chuyén hoa va tang vi di kém véi

3

3/168



44372

loan chirc ning va cac bénh gay tiét glutamat trong d6 thy thé mGluR4 c6 lién quan.
Ngoai ra, chit didu bién thu thé mGluR4 thong thudng thuong thiéu kha ning hoa tan
trong nudc thda dang va thé hién do6 sinh kha dung qua dudng miéng kém. Cac nhu

cAu nay va cdc nhu cau khac duoc gidi quyet boi sang ché nay.
Ban chat ky thuit cia sang ché

Theo (cic) muc dich clia sang ché, nhu dugc thé hién va dugc mo ta theo nghia
rong ¢ day, sang ché, theo mot khia canh, dé cap dén cac hop chét hitu ich lam chét
didu bién bién cdu hoat dong cta thu thé mGluR4, phuong phép san xuét hop chét
nay, dugc phim chtra hop chét nay, va phuong phap didu tri rdi loan than kinh va tam
than di kém v&i loan chitc ning glutamat, vi du, bénh Parkinson, bang cach sir dung
hop chit nay. Ngoai ra, sang ché con d& xuit phuong phép va dugce pham hitu ich dé
diéu tri bénh lién quan dén hoat dong ctia mGIuR4. Theo mot khia canh, cac hop chét
duoc boc 16 ¢6 thé tac dong dén do nhay cta cac thu thé mGluR4 dbi v6i chét chi
van ma khong lién két vé6i vi tri lién két chit chu van khong gian ortho hodc tdc dong
nhu chinh cac chit chii van khong gian ortho. “Chét chu vén bién ciu cta thu thé -
PAM”, nhu dugc st dung & day, thuong duoc dinh nghia la phéi tir ma c6 chirc ndng
vira 13 chit didu bién bién ciu vira 12 chét chit van d6i vi chinh né (mic du chat chi
van thuong chi ¢ ndng do cao hon). Sy c¢6 mit hoat tinh chi van bién cAu cua thy thé
(Ago-PAM) cb thé mang lai uu didm cho céc rbi loan than kinh va CNS khac nhau

va & d6 ton gdy tiét glutamat nén 1 thip trong ving ndo nhét dinh.

Séang ché boc 16 phuong phéap didu tri loan chirc ning dan truyén than kinh
hodc tinh trang bénh khac di kém véi hoat dong cia mGIuR4 & dong vat c6 vi bao
gdm bude cho dong vét c6 v dung it nh4t mot hop chét véi liéu luong va lugng hiru
hiéu dé diéu tri loan chitc nang & dong vat c6 vi, hop chét nay c6 ciu tric duoc thé

hién bing cong thirc dudi day:
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R7 Rg—R
R, 8 9
Xxm
X18 N
| M
A
\N Ny / N/
N 1C \
Re ,
trong do:
A dugc chon tu
o} Xo H
X
Ry N o) l \N
v
ﬂ\ S * X?”// 5 x/ %
i R/ 10
X2\ /X4 )!; S J *
X3 , 8 , hodc "

Xia: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

X»: CH, CRy, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;

Xg: CH, CR1, NH, N, S, hodc O;
Xo: CH, CRy, hoac N;

Xi0: CH, CR1, hodc N;
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mdi Ry 12 ddc 1ap va duoc chon tir H, D, OH, NHo, NR3R4, ORs, F, CHF,, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi R, tiy v ¢6 mat, doc 14p va duge chon tr H, D, OH, CONH2, NH2, NR3R4,
ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugc chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tir H, hodc alkyl;

Re 12 H, CH3 hodc CDs;

R71a O hodc —CO—;

Rs 1a lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duogc thé hodc khong dugc thé va duoc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chita oxy, xycloalkyl, CD3, CFa, CD,-CHs, alkyl, CH3,
n 1a 0-6;

trong do mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tiy ¥ dugc thé bing mot hoge nhiéu nhém sau day: H, D, OH, CONHy, NH>,
NR3Rs, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duoc dung cia ching
hoic dan xuét dugc dung cta chung.

Séang ché cling boc 1 phwong phép tang hiéu luc hoat dong cia mGluR4 & a6i
tugng bao gdm buéc dung cho dbi tugng it nhét mot hop chét ¢6 cAu trac duge thé

hién bang cong thirc dudi day:



R, i
/Xxm
X8 A
P
A
\N x/ N
N 1C \
Re
trong do:

A dugc chon tir

Xia: CH, CRj, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

Xa:

Xo:

CH, CRy, hodc N;

: CH, CRy, hoac N;

: CH, CR1, hodc N;

- CH, CRy, S, O, NH, NCH3, hodc N;
: CH, CRy, S, NH, hodc N;

: CH, CRj, hoac NH, N;

: CH, CRyi, NH, N, S, hodc O;

CH, CRy, hodc N;

Xi0: CH, CRy, hodc N;
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mdi Ry 1 ddc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy y ¢6 mat, doc lap va dugc chon tir H, D, OH, CONHa, NH2, NR3Ry4,
ORs, F, CHF, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy:;

R3 duge chon tir H, alkyl, alkoxy, hodc OH;
R4 dugc chon tir H, alkyl, alkoxy, hodc OH;
Rs dugc chon tir H, hodc alkyl;

R 12 H, CH;3 hoac CDs;

R71a O hoac —CO—;

Rs 14 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khong dugc thé va dugc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CFa, CD,-CHs, alkyl, CHs,
nla 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé tuy ¥ duoc thé bing mdt hoge nhidu nhom sau day: H, D, OH, CONH, NH>,
NR3R4, ORs, F, CHF2, CFs, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duoc dung cia ching

hodc dan xuat dugc dung cua ching.
Sang ché cling boc 10 phuong phap tang hiéu luc hoat dong cia mGluR4 trong
it nhat mot té bao bao gdm bude cho it nhit mot té bao tiép xuc vdi it nhét mot hop

chét ¢6 chu tric dugc thé hién bang cong thirc dudi day:



R Rs—R
R, 7 8 9
XA
e N \
N
R |
~ /k F N/
If}l‘ Xic \
Rg ,
trong do:

A duogc chon tu

(\ j)J\* x6_4xf>/u\ ixmji/<
/X4

, hodc
Xja: CH, CRj, hodc N;
Xig: CH, CRy, hodc N;
Xic: CH, CRy, hodac N;
X,: CH, CRy, hodc N;
X3: CH, CRy, hodc N;
X4: CH, CR1y, hodc N;
Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xg: CH, CRy, S, NH, hodc N;
X7: CH, CRjy, hodc NH, N;
Xs: CH, CRy1, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xi0: CH, CRy, hodc N;
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mdi Ry 1a doc 1ap va duge chon tir H, D, OH, NHo, NR3R4, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy y ¢6 mat, ddc 1ap va duge chon tir H, D, OH, CONH2, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duge chon tir H, alkyl, alkoxy, hodc OH;
Rs duge chon tir H, hodc alkyl;

R¢ 1a H, CH3 hodc CDs;

R7 14 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khong dugc thé va duoc chon tr H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CF,, CD»-CH3, alkyl, CHs,
n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, c6
thé tuy y duoc thé béng mot hodc nhiéu nhém sau day: H, D, OH, CONH2, NHo>,
NR3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hogc alkyl-alkoxy; hodc mubi dugc dung cia chiing
hoic dan xuit duoc dung cua chung, & lwgng hitu hiéu dé tang hiéu lyc hoat dong cua
thu thé mGluR4 trong it nhat mot té bao.

Séang ché cling boc 16 hop chét c6 céu tric dugc thé hién béng cong thic dudi

A

day:
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R Rs—R
R, 7 8 9
Xxm
e N
/M \/N
A
N Z T~
l’:ll Xic \
Rs ,
trong do:
A dugce chon tu
(0] Xo 'l:ll
Ry N S \
e AN N
ﬂ\ * xs——— >/u\ P /
X10
Xo pZ X4 ,\
\Xs/ , hodc *

Xia: CH, CRy, hodc N;

Xig: CH, CRj, hoac N;

Xic: CH, CRy, hodc N;

X»: CH, CRj, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCHj3, hodc N;
X¢: CH, CRy, S, NH, hodc N;
X7: CH, CRjy, hodc NH, N;

Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CR1, hoac N;

X10: CH, CRy, hodc N;
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mdi R, 12 doc 1ap va dugce chon tir H, D, OH, NHz, NR3R4, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tly ¥ c6 mit, ddc 14p va dugc chon tu H, D, OH, CONH>, NH», NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hogc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duoc chon tir H, alkyl, alkoxy, hodc OH;
Rs dugc chon tir H, hoac alkyl;

Re 12 H, CH3 hodc CDs;

R7 12 O hodc —CO—;

R 13 lién Két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong dugc thé va dugc chon tu H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CF2, CD,-CHj, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y dugc thé bﬁng mot hodc nhiéu nhom sau day: H, D, OH, CONH2, NHa,
NR;R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3s, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung cia chung

hodc dan xut dugc dung cta ching.

Séang ché ciing boc 10 duge pham chira hop chét ¢6 chu triic dugce thé hién bang

cong thirc dudi day:
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R Rs—R
R, 7 8 9
Xxm
X5~ N
)|\ \/N
A
~ N
l’){ Xic \
Rg ,
trong do:
A dugc chon tu
o)
R,
N
N ®
n X1o
Xo %
\Xs/ hoac *

X1a: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

Xs: CH, CRy, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;

Xs: CH, CR1, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

X10: CH, CR1, hodc N;

13
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mdi Ry 12 doc 1ap va duge chon tir H, D, OH, NHz, NR3R4, ORs, F, CHF», CFs,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

m&i Ry tity ¥ ¢6 mit, doc 1ap va duoc chon tir H, D, OH, CONHz, NHa, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hoic alkyl-alkoxy;

R3 duge chon tir H, alkyl, alkoxy, hogc OH;

R4 dugc chon tir H, alkyl, alkoxy, hogc OH;

Rs duge chon tir H, hodc alkyl;

Res 1a H, CH3 hodc CDs;

R7 14 O hodc —CO—;

Rs 12 lién Két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugce thé hodc khong dugc thé va duoc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chtra oxy, xycloalkyl, CD3, CF, CD;-CHs, alkyl, CH3,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢
thé tuy y dugc thé béng mot hodc nhiéu nhém sau day: H, D, OH, CONHa, NHa,
NR;R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi dugc dung cia ching

hodc dan xuat duoc dung cua ching; va chit mang duoc dung.

Séang ché cling boc 1o phuong phap tang hiéu lyc hoat dong ciia mGluR4 trong
it nhAt mot t& bao bao gém bude cho it nhat mot té bao tiép xtic voi it nhéit mot hop
chét duoc boc 16 & lugng hitu hiéu dé tang hiéu luc hoat dong cta thu thé mGluR4

trong it nhit mot té bao.

Sang ché cling boc 10 phuong phép tang hiéu luc hoat dong ctia mGluR4 & a6i
tuong bao gdm budc ding cho dbi tuong luong cho higu qua didu tri ca it nhat mot
hop chét dugc boe 16 & lidu lugng va lugng hitu hi¢u 8 tang hidu lyc hoat dong clia
thu thd mGIluR4 & ddi tuong.

14

14/168



44372

15/168

Sang ché ciing boc 10 phuong phap didu tri ri loan lién quan dén loan chirc
ning din truyén than kinh mGluR4 hogc céc tinh trang bénh trung gian mGluR4 khéc
& dong vat c6 va bao gdm budc cho dong vat ¢ va dung it nhit mot hop chét duoc

boc 16 & lidu lugng va lugng hitu hiéu dé diéu tri roi loan & dong vat ¢ vu.

Séang ché ciling boc 16 phuong phép tao ra hop chét bao gdm budc tao ra hop

chét amin c6 ciu tric duoc thé hién bang cong thirc dudi day:

AIS

R7 Rg—Rg
R,
XXM
X418 N
A
\N X{ N
i \
‘ Re ,
trong do:
A duogc chon tr
0 xg\ ll:l{
Ro i 0 | \N
X
\ X * X?—/" \5\ = /
|; » Xio
X2 / X4 XI Seee ’/ *
G TG , hoic *

nhu duogc thé hién trong vi dy dudi day, trong d6 céac bién thé duoc xac dinh & day.
Sang ché ciing boc 10 san phim ctia phuong phap tao ra da boc 10.

Séang ché cling boc 16 phuong phéap san xuét thube dé tang hiéu luc hoat dong
ctia thu thé mGluR4 & dong vat c6 va bao gbm viéc két hop hop chét c6 ciu trac dugc

thé hién bang cong thirc dudi day:

15



R, i
/Xxm
X418 N :
YN,
\N x/ N
N 1c \
Re
trong do:

A duogc chon tur

\ w/u\* Xe,/
X7*\-

Xja: CH, CRj, hodc N;

Xig: CH, CR1, hodc N;

Xjc: CH, CRy, hodc N;

Xo:
X3
X4:
Xs:
Xs:
X7
Xs:

Xo:

CH, CRj, hodc N;
CH, CRy, hodc N;

CH, CRj, hodc N;

CH, CRy, S, O, NH, NCH3, hodc N;

CH, CRy, S, NH, hodc N;

CH, CRy, hodc NH, N;

CH, CRy, NH, N, S, hodc O;

CH, CRy, hodc N;

Xj0: CH, CR1, hodac N;

16

hoéc

X10

16/168



44372

17/168

mdi Ry 14 ddc 14p va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry thy ¥ c6 mét, doc 14p va duge chon tur H, D, OH, CONH2, NH;, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;
R4 dugc chon tir H, alkyl, alkoxy, hodc OH;
Rs duoc chon tir H, hodc alkyl;

Re 14 H, CH3 hodc CDs;

R7 14 O hodc -CO—;

R 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khong dugc thé va dugc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CF2, CD,-CHj, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y dugce thé béng mot hoac nhidu nhom sau day: H, D, OH, CONH2, NHoa,
NR3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi dugc dung cta ching
hoic din xut duge dung ctia ching.

Séang ché cling boc 10 san phim ctia phuong phap san xuét thude da boc 10.

Sang ché ciing boc 1§ viée str dung hop chit dé tang hiéu lyc hoat dong cla
thu thé mGluR4 & dong vt c6 vu, trong d6 hop chét nay c6 chu tric duge thé hién

bang cong thic dudi day:

17



R, T
XXM
X418 A
\N x/ N
N 1c \
Re
trong do:

A duogc chon tr

Xia: CH, CRj, hodc N;

Xig: CH, CR1, hodc N;

Xic: CH, CRy, hodc N;

X!
Xs:
Xa:
Xs:
Xe:
X7
Xs:

Xo:

CH, CRy, hodc N;
CH, CRy, hodc N;

CH, CRy, hodc N;

CH, CRy, S, O, NH, NCH3, hodc N;

CH, CRy, S, NH, hodc N;
CH, CRy, hodc NH, N;
CH, CRy, NH, N, S, hodc O;

CH, CRy, hodc N;

Xj0: CH, CRy, hodc N;

18
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mdi Ry 14 doc 1ap va dugc chon tir H, D, OH, NHz, NR3sR4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry thy ¥ ¢6 mét, doc 1ap va dugc chon tir H, D, OH, CONH2, NHz, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duge chon tir H, alkyl, alkoxy, hodc OH;
Rs dugc chon tir H, hodc alkyl;

R 1a H, CH3 hodc CDs3;

R7 14 O hodc —CO—;

Rs 12 lién Két, alkyl, -NH-, -O-, alkyl-O-;.

Ry duoc thé hodc khong dugc thé va dugc chon tr H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CFa, CD;-CH3s, alkyl, CHs,
n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé tuy y dugc thé bang mot hodc nhidu nhém sau day: H, D, OH, CONH2, NHo,
NR;3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi duoc dung cia ching

hodc dan xuat duge dung ctia ching.

Séang ché cling boc 16 phuong phap diéu tri loan chirc ndng din truyén than
kinh v céc tinh trang bénh khéc di kém véi hoat dong cla mGluR4 & dong vat c6 va
bao gdm budc st dung ddng thoi cho dong vat c6 va it nhit mot hop chét véi lidu
luong va lugng hitu hiéu dé diéu tri loan chtrc ning & dong vat co vi, hop chét nay

¢6 chu trac dugc thé hién bang cong thirc dudi day:

19
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R Rs—R
R, 7 8 9
/X1A
X1B‘/ N \
N
A
~ /k F N/
I‘}{ Xic \
Rg ,
trong do:

A duogc chon tu

(\% (S Ov%

, hodc ;
Xia: CH, CRj, hodc N;
Xis: CH, CRy, hodc N;
Xjc: CH, CRy, hodc N;
X»: CH, CRy, hodc N;
X3: CH, CRj, hodc N;
X4: CH, CRj, hodc N;
Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;
Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRj, hodc N;

Xi0: CH, CR1, hodc N;

20
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mdi Ry 12 doc 1ap va dugc chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy ¥ ¢6 mat, doc lap va duge chon tir H, D, OH, CONH>, NHa, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duge chon tir H, alkyl, alkoxy, hodc OH;

R4 duoc chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tir H, hodc alkyl;

R¢ 1a H, CH3 hodc CDs;

R7 14 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong dugc thé va duoc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chtra oxy, xycloalkyl, CD3, CF, CD,-CHs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi duoc chon, cé
thé tiy ¥ duge thé bing mot hoge nhiéu nhém sau day: H, D, OH, CONH2, NHa,
NR;3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung ciia ching
hodc din xut dugc dung cua ching, v6i duge chét co6 tac dung phu lam ting hoat

dong cua thy thé glutamat hudéng chuyén hoa da biét.

Séang ché cling boc 16 phuong phap diéu tri loan chirc nang din truyén than
kinh va cac tinh trang bénh khac di kém vdi hoat dong ciia mGluR4 ¢ dong vat co vu
bao gém budc str dung ddng thoi cho dong vat co v it nhit mot hop chét véi lidu
luong va lugng hitu hiéu d8 diéu tri loan chtic ning & dong vat co vi, hop chét nay

¢6 cAu trac duoc thé hién bang cong thirc dudi day:

21
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R Rg—R
R, 7 8 9
P X1A
X8~ ~ \
N
A |
\ /l\ / N/
I’)‘{ X1c \
Rs ,
trong do:

A dugc chon tu

o R

, hodc ;
Xja: CH, CRy, hodc N;

Xis: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

X»: CH, CRy, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCHs, hodc N;
X¢: CH, CRy, S, NH, hodc N;

X7: CH, CRy, hoac NH, N;

Xs: CH, CR1, NH, N, S, hodc O;

Xo: CH, CRy, hodc N;

Xj0: CH, CRy, hodc N;

22
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mdi Ry 14 ddc 14p va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF, CFs,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy y c6 mit, ddc 1ap va dugc chon tir H, D, OH, CONHz, NH2, NR3R4,
ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duge chon tir H, alkyl, alkoxy, hodc OH;

R4 duge chon tir H, alkyl, alkoxy, hodc OH;

Rs duoc chon tir H, hodc alkyl;

Re 1a H, CH3 hodc CDs;

R71a O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hoac khong dugc thé va duogc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CF2, CD2-CHs, alkyl, CH3,
n la 0-6;

trong 66 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢o
thé tfly’ y dugc thé bﬁmg mot hodc nhiéu nhom sau day: H, D, OH, CONH2, NHo,
NR3R4, ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3s, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi dugc dung cta ching
hodc dan xuit dugc dung cta chung véi duge chét da biét @é didu tri rdi loan lién

quan dén su ting hoat dong cua thu thé glutamat hudng chuyén hoéa.

Sang ché cling boc 10 phuong phap didu tri loan chtrc ning dan truyén than
kinh va céc tinh trang bénh khac di kém véi hoat dong cia mGluR4 & dong vt co via
bao gém buéc st dung déng thoi cho dong vat c6 v it nhat mot hop chét véi lidu
luong va lugng hitu hi¢u dé didu tri loan chitc nang & dong vat c6 va, hop chit nay

c6 cau trac dugc thé hién bang cong thirc dudi day:

23
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R
R, !
XA
AN \
: N
A )l\ / /
~~ N
"}" Xic \
Re
trong do:

A duoc chon ti

KTyl

/ X4 X7

”'
‘\\

Xia: CH, CRy, hodc N;

Xig: CH, CR1, hodc N;

Xic: CH, CRy, hodc N;

Xa:
X3:
X4:

Xs:

Xo:

CH, CRy, hodc N;
CH, CRy, hodc N;

CH, CRy, hodc N;

CH, CRy, S, O, NH, NCH3, hogc N;
: CH, CRy, S, NH, hodc N;
: CH, CRy, hodc NH, N;

: CH, CRy1, NH, N, S, hodc O;

CH, CRy, hodc N;

Xi0: CH, CRy, hodc N;

24
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mdi Ry 12 doc 14p va duoc chon tir H, D, OH, NH2, NR3R4, ORs, F, CHF>, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tly ¥ ¢6 mat, doc 14p va dugc chon tur H, D, OH, CONHa, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugc chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tir H, hodc alkyl;

R¢ 12 H, CH3 hodc CDs;

R7 14 O hodc —CO—;

Rs 1a lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong dugc thé va duoc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chta oxy, xycloalkyl, CD3, CF2, CD2-CHs, alkyl, CHs,
nla 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé thy ¥ dugc thé bing mot hoge nhiéu nhom sau day: H, D, OH, CONH., NH>,
NR;3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi duoc dung cua ching
hodc din xuat dugc dung cta chung voi dugc chét da biét dé didu tri rbi loan lién

quan dén su tang hoat dong cta thu thé glutamat hudng chuyén hoa.

Séang ché cling boc 16 phuong phap diéu tri loan chirc nang dan truyén than
kinh va c4c tinh trang bénh khéc di kém véi hoat dong cia mGluR4 & dong vat co va
bao gdbm budc st dung ddng thoi cho dong vat ¢6 vu it nhit mdt hop chét véi lidu
luong va lugng hitu hi¢u d8 didu tri loan chtic ning & dong vat c6 vu, hop chét nay

6 cAu tric duogc thé hién bang cong thire dudi day:
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R Rg—R
R, 7 8 9
Xxm
X18 A
| !
A
\N . / N/
N 1c \
Rg ,
trong do:
A dugce chon tu
O Xg\ H
Ry N 0 ' \N
K X * Xe—'/" X\5 / /
H lli \:> Xio0
Xz / X4 X' Seee ’, *
X3/ , "Xg , hoac *

Xia: CH, CRy, hodc N;

Xis: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

X»: CH, CRy, hodc N;

X3: CH, CRy, hoac N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CR1, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;

Xg: CH, CRy, NH, N, S, hodc O;
Xo: CH, CR1, hodc N;

Xi0: CH, CR1, hodc N;
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mdi Ry 12 doc 1ap va dugc chon tir H, D, OH, NH2, NRsR4, ORs, F, CHF, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tty ¥ c6 mat, ddc 14p va duge chon tur H, D, OH, CONHa, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hogc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duge chon tir H, alkyl, alkoxy, hodc OH;
Rs duoc chon tir H, hodc alkyl;

R 1a H, CH3 hodc CDs3;

R7 12 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khdng dugc thé va dugc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CFa, CD,-CHs, alkyl, CHs,

n1a 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dwgc chon, ¢6
thé tuy y duge thé bang mdt hozc nhiéu nhém sau day: H, D, OH, CONH2, NHo,
NR;Rs, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi duge dung cia chiung
hodc dan xuat duoc dung cta ching v6i duge chét d3 biét dé didu tri loan chic nang
din truyén than kinh hogc tinh trang bénh khac.

Séng ché ciing boc 19 kit chira hop chit theo sang ché.

Sang ché cling boc 1o phuong phap diéu tri loan chirc ning dan truyén than
kinh va c4c tinh trang bénh khac di kém véi hoat ddng cia mGluR4 & dong vat co va
bao gom budc st dung ddng thoi cho dong vat c6 va it nhit mot hop chét véi lidu
luong va lugng hitu hiéu dé diéu tri loan chirc nang & dong vat cd vu, hop chét nay

6 chu trac dugc thé hién bang cong thirc dudi day:
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R Rs—R
R, 7 8 9
PR
X4g~ N \
l N
A )\ / /
~ N
N Xic \
Rg ,
trong do:

A duogc chon tu

o, (%

, hodc ;
Xia: CH, CRy, hodc N;
Xim: CH, CR1, hodc N;
Xic: CH, CRy, hoac N;
X,: CH, CRy, hodc N;
X3: CH, CRjy, hodc N;
X4: CH, CRy, hodc N;
Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CR1, S, NH, hodc N;
X7: CH, CRy, hodc NH, N;
Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xi0: CH, CRy, hodc N;
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mdi Ry 1 ddc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tlty ¥ c6 mit, doc 14p va duge chon tir H, D, OH, CONH>, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugce chon tir H, alkyl, alkoxy, hodc OH;

Rs duoc chon tir H, hodc alkyl;

Re 12 H, CH3 hodc CD3;

R7 14 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hoic khong duge thé va dugc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CF2, CD,-CHj, alkyl, CHs,

n 1a 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé tuy v duoc thé bing mot hoge nhidu nhém sau day: H, D, OH, CONHo, NHz,
NR3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi dugc dung cta ching
hoic din xuit dugc dung cta chung, va mdt hodc nhidu duoc chit co tac dung phu
lam ting hoat djng cua thu thé glutamat huéng chuyén héa da biét, duoc chét da biét
dé didu tri r6i loan lién quan dén sy tang hoat dong ctia thu thé glutamat hudéng chuyén
hoa, va/hodc duge chit da biét dé diéu tri loan chirc ning din truyén than kinh.

Céc wu diém khéc cua sang ché s& dugc trinh bay mot phan trong phan md ta
sau day, va mot phén s& 13 rd rang tir phan mo ta, hodc c6 thé duoc hiéu bang cach
thuc hién sang ché. Cac uwu diém cua sang ché s& dugc nhén ra va dat dugce bdi cac

yéu t6 va to hop dugc chi ra cu thé trong yéu cau bao hd kém theo. Cén hiéu rang ca
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phin mo ta chung néu trén va phan mo té chi tiét sau day chi 1a vi du va giai thich va

khong 1am gidi han séng ché can bao hd.
MO ta van tat hinh vé

Fig.1 thé hién: A) CAu tric cia PAM mGlu4 1am vi du trong vi du 131 lam ndi
bat sy tham nhip CNS & chudt céng (Kp = 1,6). B) Hiéu luc theo vi du 131 trong mo
hinh PD chuén cta ching gilt nguyén tu thé gay ra do haloperidol, so v6i mGlus
PAM, VU506 1am di ching. O day, haloperidol dugc dung dé gy ra trang thai gift
nguyén tu thé, sau khi ding liéu qua dudng miéng theo vi du 131 ma dao nguoc tinh
trang gilt nguyén tu thé theo cach phu thudc lidu, so v6i VU506. Do do, vi du 131
chtng minh hiéu lyc & mo hinh dong vét gam nham (ddng vat c6 vu) ctia PD. Cling
thdy trong cdc tai liéu a) Engers, D.W.; Gogliotti, R.D.; Cheung, Y-Y; Salovich,
J.M.; Garcia-Barrantes, P.M.; Daniels, J .S.: Morrison, R.; Jones, C.K.; Blobaum,
A.L.; Macor, J.E.; Bronson, J.J.; Conn, P.J.; Lindsley, C.W.; Niswender, C.M.;
Hopkins, C.R. ‘Discovery, synthesis and pre-clinical characterization of N-(3-chloro-
4-ﬂu0rophenyl)-lH-pyrazolo[4,3-b]pyridin—3-amine (VU0418506), a novel positive
allosteric modulator of the metabotropic glutamat receptor 4 (mGlus)’ ACS Chem.
Newurosci. 2016, 7, 1192-1200; b) Niswender, C.M.; Jones, C.K.; Bubser, M.; Gray,
A.T.; Blobaum, A.L.; Engers, D.W.; Altman, M.K.; O’Brien, D.E.; Rook, J.M.;
Rodriguez, A.L.; Loch, M.T.; Daniels, J.S.; Lindsley, C.W.; Hopkins, C.R.; Conn,
P.J. ‘Development of VU0418506, a positive allosteric modulator that differentiates
metabotropic glutamat receptor 4 (mGlua) homomeric receptors from mGluz

heteromers’ ACS Chem. Neurosci., 2016, 7, 1201-1211.
M5 ta chi tiét sang ché

Séang ché co thé dugc hiéu dé dang hon bang viéc tham khao dén phan mo ta

chi tiét sang ché duéi day va cac vi du dugc néu trong do.

Trudc khi cac hop chét, cac ché pham, c4c vat pham, céc hé théng, cac dung
cu, va/hodc cac phuong phap dugc boc 16 va dwoc mo ta, can hiéu rang ching khong
bi gi6i han & cac phuong phap tdng hop cu thé trir khi c6 chi dan khac, hodc cac chét
phan Umg cu thé trir khi c6 chi dan khéc, nhu vy t4t nhién c6 thé duogc hiéu theo cach
thong thuong, co thé 1a khac. Cling can hidu ring thuat nglt dugc st dung & day cho
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muc dich md ta chi cac khia canh cu thé va khong duge dy dinh dé giéi han. Mic du
cac phwong phap va vat liéu twong tw hodc twong duong vé6i cac phuong phép va vat
liéu duge md td & day co thé dugc st dung trong khi thuc hién hodc thir nghiém sang

ché, du6i diy cac phuong phép va vat liéu vi du s€ dugc mo ta.

T4t ca céc cong bd dé cap & day dugc két hop bang cach vién dan dé boc 19 va
md ta phuong phap va/hodc vat liéu két hop véi cac cong bd da trich dan. Cac cdng
bd dugce thao ludn & day chi dugce cung cép dé boc 16 ching trude ngay ndp don cua
don sang ché nay. Khong c6 ndi dung nao & déy dugc hidu 1a sy thira nhan ring sang
ché nay khong c6 quyén trudc cac cdng bd nay vi séng ché trude do6. Ngoai ra, ngdy
codng bd duge cung chp & day co thé khac véi ngay cong b6 thuc ma c6 thé can phai

duoc xac nhan mdt cach doc 1ap.
A. Pinh nghia

Nhu duoc st dung trong ban mo ta nay va trong cac diém yéu cau bao ho kem
theo, dang sb it “mdt” bao gdm cac dang so nhiéu trr khi ndi dung quy dinh rd rang
khac. Do d6, vi du, viéc dé cap dén “nhom chirc”, “alkyl” hoac “gdc” bao gom hon

hop cua hai hoac nhiéu nhom chire, alkyl, hodc géc, va tuong tu.

Céac khoang co thd dugc thé hién & diy 1a tir “khoang” mot gia tri cu thé,
va/hodc dén “khoang” mot gid tri cu thé khac. Khi khoang nay duoc thé hién, mot
khia canh khac bao gém tr mot gia tri cu thé va/hodc dén gia tri cu thé con lai. Twong
tu, khi cac gia tri dugc thé hién dudi dang Xép xi, béng cach st dung tr “khoang”
dl'xng trude, can hiéu ré‘mg gia tri cu thé nay tao ra khia canh khac. Cén hiéu thém réng
céc didm ddu mut ciia mdi khoang c6 y nghia quan trong ca theo cach di kém voi
diém dAu mut con lai, 14n theo cach ddc 1ap vai diém diu mut con lai. Cling can hiéu
réng c6 mot sb gia tri dugc boc 10 ¢ day, va ma mdi gia tri do cling duge bde 10 1a
“khoang” gia tri cu thé d6 ngoai chinh gia tri d6. Vi du, néu gié tri “10” dugc boc 19,
thi “khoang 10” cfing dugc boc 1. Cling cAn hiéu ring mdi don vi giita hai don vi cu
thé ciing dugce bac 16. Vi du, néu 10 va 15 dugce bde 1, thi 11, 12, 13, va 14 cling

dugce boce 10.

Nhu duge st dung & ddy, thuét ngit “tiry chon” hodc “mot cach tuy chon” cd
nghia 1a trudng hop hodc tinh hubng duge md ta sau d6 c6 thé hodc khong thé xay ra,
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va ring phin mo ta bao gbm cac vi du trong d6 truong hop hodc tinh hudng da néu

x4y ra va cac vi du trong do truong hop hodc tinh hudng da néu khong xay ra.

Nhu dugc st dung ¢ day, thuét nglr “chét didu bién bién chu dwong cua thu
thé” chi hop chét hodc chit dugc dung ngoai sinh bat ky ma truc tiép hodc gidn tiép
lam ting hoat tinh cua dang bét ky (vi du, déng hiéu, di phén, oligome, hodc tuong
tac véi cac protein hodc thanh phén té bao khac) cua thy thé trong sy c6 mat hodc
khong c¢6 mit cua phéi tir noi sinh (nhu glutamat, L-serin O-phosphat (L-SOP), cac
phéi t& ndi sinh khéc, cac chit din truyén than kinh khac, v.v.) & ddng vat, cu thé 1a
ddng vat c6 vu, vi du, la con nguoi. Thuit ngi ““chit didu bién bién cdu duong cua
thu thé” bao gém hop chAt ma 1a “chét tang hiéu lyc bién chu cta thu thé” hodc “chét
cha van bién cAu cua thu th8”/“chét chu van bién cAu cia thu thé-PAM”, cling nhu
hop chét ma c6 hoat tinh két hop nhu 1a ca “chit tang hiéu luc bién cAu cta thu thé”

va “chAt chil van bién cau cua thu thé mGluR”.

Nhu duoc st dung & day, thuat nglt “chit tang hiéu luc bién cAu cua thu thé”
chi hop chét hodc chit duge dung ngoai sinh bét ky ma truc tiép hodc gian tiép lam
ting dap Gmng cla dang bat ky (vi du, dang hiéu, di phén, oligome, hodc twong tac voi
protein khac hogc thanh phén t€ bao) clia thy thé duoc tao ra boi phdi tir ndi sinh (nhu
glutamat, L-serin O-phosphat (L-SOP), cac phdi tir ndi sinh khéc, cac chat din truyén
than kinh khéc, v.v.) khi né gin két v&i vi tri bién cdu cla dang thu thé bat ky & dong
vat, cu thé 1a dong vat c6 vu, vi du, 1a con nguoi. Chét tang hi¢u luc bién clu cua thu
thé gén két voi mot vi tri khac voi vi tri khong gian ortho (vi tri bién céu) va tich cuc
lam ting hiéu lyc dap tng cla thy th& v6i chét chi van. Béi vi duge du doén 1a it lam
thu thé mét nhay cam, nén hoat tinh cta hop chét 12 chét ting hiu luc bién cAu cua
thu thé c6 thé cling cép céc wu diém so voi viée st dung chét chi van bién cAu cua
thu thé tinh khiét. Cac wu diém nay c6 thé bao gém, vi du, ting gii han an toan, kha
ning dung nap cao hon, gidm kha nang bi lam dung va giam doc tinh.

Nhu duogce st dung ¢ ddy, thuat ngtr ““chét chi van bién ciu cta thu thé-PAM”
chi hop chét ho#ic chit duge dung ngoai sinh bét ky truc tiép lam tang hoat tinh cta
dang bét ky (vi du, déng hiéu, di phﬁn, oligome, hodc twong tac véi cac protein hodc

thanh phan té bao khéc) cua thy thé trong su khong c6 mat cua phéi t& ndi sinh (nhu
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glutamat, L-serin O-phosphat (L-SOP), cac phdi tir ndi sinh khac, cac chit dan truyén
than kinh khéc, v.v.) & dong vat, cu thé 1a dong vat ¢6 vu, vi dy, la con nguoi. Chét
chu vén bién cAu cta thu thé lién Kkét v6i vi tri bién cAu cia thu thé va anh hudng truc
tiép dén vi tri khong gian ortho cua thu thé. Thuat ngit “chit diéu bién bién ciu duong
cta thu thé” chi hop chét hozic chit duoc dung ngoai sinh bét ky ma truc tiép hodc
gian tiép ]lam ting hoat tinh cta thu thé v&i sy ¢6 mit hodc khong c6 mat cua phéi t
ndi sinh (nhu glutamat, L-serin O-phosphat (L-SOP), céac phéi tir ngoai sinh khac, cac
chit din truyén than kinh khéc, v.v.) & dong vat, cu thé 1a dong vat c6 v, vi dy, 1a
con nguoi. Thult ngit ““chét didu bién bién cAu dwong cua thu thé” bao gdbm hop chét
ma 12 “chét tang hiéu lyc bién cAu cta thu thé” hodc “chét chil van bién cAu cua thu
thé”, cling nhu hop chit ma c6 hoat tinh két hop nhw 1a ca “chét tang hidu luc bién

cAu ciia thu thé” va “chat chi véan bién cau cla thu thé mGIuR”.

Theo mot sb khia canh ctia cac phuong phap dugc mo ta, dbi twong da duge
chén doan can diéu tri mot hodc nhidu rdi loan than kinh va/hodc tdm than va/hoic
tinh trang bénh khac bét ky di kém v6i loan chic nang glutamat trudc bude dung.
Theo mot sb khia canh ciia phuong phap dugc md ta, dbi tugng da duoc chin dodn
can 1am ting hiéu lyc hoat dong cta thu thé glutamat hudng chuyén hoa trude bude
dung. Theo mot s6 khia canh cua phuong phéap dugc mo ta, dbi tugng da dugc chan
doan can co ché chl van mot phan ciia hoat dong cta thu thé glutamat hudéng chuyén
hoéa trudc budc dung. Theo mot sb khia canh, cac phuong phap dugc boc 16 co thé

con bao gdm bude xac dinh doi tugng can diéu tri roi loan da néu.

Nhu duge st dung & day, thuat ngir “diéu tri” c6 nghia 1a quan Iy y té bénh
nhan véi muc dich dé ctru chira, cai thién, lam dn dinh, hodc ngan ngira bénh, tinh
trang bénh ly, hodc 161 loan. Thuét ngit nay bao g?)m diéu tri tich cuc, do 13, diéu tri
hudng truc tiép dén su cai thién bénh, tinh trang bénh ly, hodc 161 loan, va con bao
gbm didu tri nguyén nhan gy bénh, do 1a, didu tri truc tiép dé loai bd nguyén nhan
ctia bénh, tinh trang bénh ly, hodc 1di loan di kém. Ngoai ra, thuat ngir nay bao gdm
diéu tri giam dau, nghia 13, diéu tri duoc thiét ké dé 1am gidm nhe céc trigu chung chu
khong phai 1a chita bénh, tinh trang bénh ly, hodc r6i loan; diéu tri du phong, nghia
13, diéu tri hudng tGi vige lam giam thiéu hodc tc ché mot phﬁn hodc hoan toan su

phat trién ctia bénh, tinh trang bénh 1y, hodc rbi loan di kem; va diéu tri hd trg, nghia
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13, diéu tri dugc st dung dé bd sung mot liéu phap cu thé khac ma truc tiép huéng t6i

su cai thién bénh, tinh trang bénh 1y, hodc rbi loan di kem.

Nhu duoc sit dung & ddy, thuét ngir “ngin ngira” hodc “su ngin nglra” c¢6 nghia
12 ngin ngtra, tranh, phong nglra, ngan chan, chdm dat, hodc can trd mot didu gi do
x4y ra, ddc biét 1a bang cach tic dung trude. CAn hiéu ring & vi tri ma thuat ngft gidm,
{rc ché hodc ngin ngtra dugc st dung, trir khi duoc chira cu thé khac, thi viéc st dung

hai tir con lai cling chi dé boc 10 cho rd rang.

Nhu dugce st dung & day, thuat nglt “dugc chin doan” c6 nghia 13 phai qua
kiém tra stc khoe bai ngudi co hidu biét trung binh trong linh vye k¥ thudt, vi du,
bac s§, va phat hién c6 tinh trang bénh ma co thé dugc chan doan hoic diéu tri béng
hop chit, ché pham, hodc cac phuong phéap duoc mb ta trong ban md ta nay. Vi du,
“duoc chan doan bi rdi loan c6 thé diéu tri duoc bé‘mg cach ting hiéu luc hoat dong
cua mGluR4” c6 nghia la phai qua kiém tra stc khoe boi ngudi ¢ hiéu biét trung
binh trong linh vyc k¥ thuat, vi dy, bac s, va phat hién c6 tinh trang bénh ma c6 thé
duge chin doan hodc didu tri bang hop chét hodc ché phdm ma co thé thich hop lam
tang hiéu lyc hoat dong cua mGluR4. Mdt vi du khéc, “dugc chan doan cén 1am ting
hidu luc hoat dong ctia mGluR4” ¢6 nghia la phai qua kiém tra strc khoe boi ngudi
¢6 hiéu biét trung binh trong linh vuc k¥ thuét, vi du, bac s¥, va phat hién ra tinh trang
bénh dugc dic trung boi hoat dong bat thuong ciia mGluR4. Chan doan nhu vay co6
thé lién quan dén rdi loan, nhu bénh Parkinson, va bénh tuong ty, nhu duge thao ludn
& day.

Nhu duge st dung ¢ déy, cum tur “dugc xac dinh la cin didu tri d6i voi rdi
loan”, hodc twong tu, chi sy lya chon d6i tugng dya trén nhu cAu diéu tri b1 loan. Vi
du, d6i tuong ¢ thé duogc x4c dinh 1a can phai didu tri r6i loan (vi du, b1 loan lién
quan dén hoat dong ctia mGluR4) dya trén chin doan trudc diy bdi ngudi co hiéu
biét trung binh trong linh vuc k¥ thuat va sau d6 phai qua diéu tri rbi loan. Puoc du
tinh rang viéc xac dinh c6 thé, theo mot khia canh, dugc thuc hién bdi nguoi khac voi
nguoi chén doan. Théo mdt khia canh khéc, cling duge du tinh ring viéc dung co thé

duoc thuc hién boi nguoi thue hién viéc dung sau do.
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Nhu duoc st dung & dy, thudt ngit “dugc chan doén can 1am ting hiéu luc
hoat dong cta thu thé glutamat huéng chuyén héa” c6 nghia la phai qua kiém tra strc
khoe bdi nguoi co hiéu biét trung binh trong linh vyc k¥ thuét, vi du, bac sy, va phat
hién ra tinh trang bénh ma co thé dugc chin doéan hoidc diéu tri b?mg cach lam tang

hiéu luc hoat dong cta thu thé glutamat huéng chuyén hoa.

Nhu duge st dung & day, “duoc chin doan can co ché chi van mot phén cua
hoat ddng cta thu thé glutamat hudéng chuyén héa” c6 nghia la phai qua kiém tra strc
khoe boi nguoi co hidu biét trung binh trong linh vuc k¥ thuét, vi du, bac s, va phét
hién ¢6 tinh trang bénh ma co thé duoc chan doan hoidc diéu tri béng co ché chu van

mdt phan ctia hoat dong cia thy thé glutamat huéng chuyén héa.

Nhu dugc st dung & day, “duogc chin doan can diéu tri mdt hodc nhiéu rdi loan
than kinh va/hodc tim than hodc tinh trang bénh bAt ky di kém v6i loan chirc ning
glutamat™ c6 nghia la phai qua kiém tra stc khoe bdi ngudi co hiéu biét trung binh
trong linh vuc k§y thuét, vi du, bac s¥, va phat hién c6 mot hodc nhiéu réi loan than

kinh va/hogc tAm than di kém v&i loan chitc néng glutamat.

Nhu duge st dung & dy, cac thudt ngit “st dung” va “dung” chi phuong phap
bét ky cung cap duogc phim cho d6i tuong. Céc phuong phap nay da dugc biét béi
nguoi co hidu biét trung binh trong linh vyc k¥ thudt va bao gbm, nhung khong gidi
han &, ding qua duong miéng, dung qua da, ding bang céach hit, dung qua dudng
mli, ding khu tr, ding trong &m dao, dung trong mét, dung trong tai, ding trong
ndo, ding qua dudng truc trang, va dung ngoai duong tiéu hoa, bao gbm tiém truyén
nhu tiém trong tinh mach, tiém trong d6ng mach, tiém trong co, va tiém dudi da. Viéc
dung thudc c6 thé 1a lién tuc hoidc khong lién tuc. Theo cac khia canh khéac nhau, ché
phém c6 thé dugc dung dé diéu tri bénh; nghia 13, dugc dung dé diéu tri bénh hodc
tinh trang bénh hién c6. Theo céc khia canh khac nita, ché phém ¢6 thé duogc dung dé

dy phong; nghia 13, duge dung dé ngin nglra bénh hodc tinh trang bénh.

Nhu duge sit dung & day, “lugng hiru hiéu” chi lugng ma du dé dat duoc két
qua diéu tri bénh mong mudn hodc dé c6 tac dung ddi véi céc tinh trang bénh khong
mong muén. Vi dy, “luong cho hiéu qua diéu tri” chi lwgng ma du dé dat dugc két
qua diéu tri bénh mong mudn hodc dé c6 tac dung ddi voi cac triéu chung khong

35

35/168



44372

mong mubdn, nhung néi chung khong du dé gay ra céc tac dung phu bét loi. Mirc lidu
lugng cho hi¢u qua didu tri cu thé cho bénh nhan bét ky s& phu thudc vao nhiéu yéu
t6 bao gdm rbi loan cAn duoc diéu tri va mic do nghiém trong cla rdi loan nay; ché
phim cu thé duge st dung; tudi, thé trong, strc khoe chung, gidi tinh va ché d6 an cta
bénh nhén; thoi gian dung thubc; duong dung thudc; toc do bai tiét ctia hop chét cu
thé duoc st dung; thoi gian didu tri; thudc dugc st dung két hgp hodc cung voi hop
chét cu thé duge st dung va cac yéu tb tuong tw da biét trong linh vuc duoc pham.
Vi dy, tét hon 1 trong pham vi hiéu biét ca ngudi co hiéu biét trung binh trong linh
vuc k¥ thudt nay, bét dAu véi cac lidu lugng hop chét & cac mirc thip hon cac mirc
cin dé dat dugc tac dung diéu tri mong mudn va ting dan liéu luong cho dén khi dat
duoc tac dung mong muén. Néu mudn, lidu hitu hiéu hing ngdy c6 thé duoc chia
thanh nhiéu liéu cho muc dich dung. Do do, céc ché phim lidu lugng don co thé chira
céc luong hoic céc lugng chia nho cua ching @& 1am thanh lidu luong hing ngay.
Liéu lugng c6 thé duoc didu chinh béi timg bac s§ ké don trong cac truong hop chéng
chi dinh bt ky. Liéu luong c6 thé thay ddi, va c6 thé duoc dung mot hodc nhiéu lan
dung lidu hing ngay, trong mot hodc nhiéu ngay. Huong dan sir dung c6 thé duoc tim
thdy trong tai liéu vé cac liéu luong thich hop d6i v6i cac san pham duge phim. Theo
cac khia canh khéc nita, ché phim c6 thé duoc dung véi “lugng hitu hi¢u phong

bénh”; nghia 14, lvgng hitu hi€u dé ngan ngira bénh hodc tinh trang bénh.

Nhu dugc st dung ¢ day, thuét nglt “chAt mang dugc dung” chi dung dich v
tring chira nude hodc khong chira nude, thé phan tan, huyén phut hodc nhil twong,
cling nhu bt vo trung dé hoan nguyén thanh dung dich tiém vo trung hodc thé phan
tan ngay trude khi st dung. Céc vi du vé chAt mang chira nuge va khong chira nuée
thich hop, chét pha loang, dung méi va chét d3n thubc bao gdm nudec, etanol, polyol
(nhu  glyxerol, propylen glycol, polyetylen  glycol ~va tuong tw),
carboxymetylxenluloza va cac hdn hop thich hgp cua no, diu thuc vat (nhu dau 6liu)
va este hitu co ding dé tiém nhu etyl oleat. DO 16ng thich hop co thé duoc duy tri, vi
du, béng cach st dung vat liéu phil nhu lexitin, béng cach duy tri kich ¢& hat dugc
yéu cAu trong trudng hop cuia thé phan tan va bang cach st dung chit hoat dong bé
mit. Cac ché pham nay cling ¢6 th& ¢6 chira t& dugc nhu chét bao quan, chét 1am 4m,
chit nhii héa va chit phan tan. Viéc ngan ngira hoat dong ctia vi sinh vat ¢6 thé dugce
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dam bao bing cich bao gbm cac chét khang khuan va khang nim khéc nhu paraben,
clobutanol, phenol, axit sorbic va chit tuong tu. Cling mong mudn 12 bao gdm cac
chét déng truong nhu dudng, natri clorua va chét tuong tu. Viéc hép thu kéo dai dang
dugc phdm ding d8 tiém c6 thé dugce tao ra bang cach bao gdm cac chét, nhu nhom
monostearat va gelatin, ma lam cham sy hép phu. Céac dang chira c6 thé tiém duoc
tao ra bing céach tao thanh cac nén vi nang cta thudc trong céc polyme cd thé phan
huy sinh hoc nhu polylactit-polyglycolit, poly(orthoeste) va poly(anhydrit). Tuy
thudc vao ty 1¢ gitra thubc va polyme va ban chét ciia polyme cu thé duge st dung,
tdc do giai phong thubc c6 thé dugc kiém soat. Cac ché pham dang chtra ¢6 thé tiém
cling dugc diu ché bang cach bay thudc trong cac liposom hodc cc vi nhil trong ma
¢6 thé tuong hop voi cac md co thé. Ché phdm tiém c6 thé duoc vo trung, vi du, bang
cach loc qua thiét bi loc gitt vi khuén hodc bang cach két hop chit vo trung dudi dang
cta ché phdm rén v tring ma co thé duoc hoa tan hodc duge phan tan trong nudc vO
tring hodc mdi truong tiém vo trung khac ngay trude khi st dung. Chéit mang tro
thich hop co thé bao gdm dudng nhu lactoza. Mong muén 13, it nhat 95% khéi lugng
c4c hat cua thanh phén hoat tinh c6 ¢& hat hitu hiéu nam trong khoang tir 0,01 dén 10

micromet.

Mot gbe cuia loai hoa chét, nhu dwgc sir dung trong ban md ta va yéu cau bao
ho di kém, dung d8 chi gbc ma 1a san phim tao thanh ciia céc loai hoa chét trong so
dd phan mg cu thé hoic ché pham sau do hodc san pham héa hoc, bat ké 1a gbc nay
thuc té thu dugc tir cac loai hoa chat nay hay khong. Do do, gdc etylen glycol trong
polyeste dung @8 chi mot hodc nhiéu don vi -OCH2CH20- trong polyeste, bét ké 1a
etylen glycol c6 dugc st dung dé didu ché polyeste hay khong. Tuong tu, gbc axit
sebaxic trong polyeste dung d8 chi mot hoic nhiéu gbc -CO(CH2)sCO- trong
polyeste, bat ké gbc nay thu duoc bang phan tng axit sebaxic hodc este cua axit nay

dé thu dugc polyeste hay khong.

Nhu duge st dung & day, thuét ng& “duoc thé” dugc du dinh bao gi‘)m tat ca
céc phan tir thé chip nhan dugc cua cac hop chét hitu co. Theo nghia rng, cac phén
tit thé chip nhan dugc bao gbm cac phéan tir thé khong vong va c¢6 vong, mach nhanh
va khong phan nhéanh, vong cacbon va di vong, va thom va khong thom cia cac hop

chét hitu co. Cac phf‘?m tir thé dugc minh hoa bao gém, vi du, cac phén ttr thé duogc
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mb tA dudi diy. Cac phin tir thé chip nhan dugce c6 thé 12 mdt hodc nhiéu phén tir thé
gidng hodc khac nhau d6i v6i cac hop chét hitu co thich hop. bé dat duoc muc dich
clia séng ché, cdc nguyén tir khac loai, nhu nito, c6 thé c6 cac phan tir thé hydro
va/hodc cc phan tir thé chip nhan dugc bét ky ctia cac hop chit hitu co duge mo ta
& day ma théa man cac hoa tri clia cac nguyén tir khéc loai. Phan bdc 10 nay khong
duoc du dinh duoc gidi han theo bt ky cach nao bdi cac phan tir thé chip nhan dugc
ctia cac hop chét hitu co. Ngoai ra, cac thudt ngit “su thé” hodc “dugc thé bing” bao
gbm 4n y rang su thé nay 1a theo hoéa tri duoc phép clia nguyén tir va phéan tir thé, va
rﬁng su thé nay tao ra hop chit bén, vi du, hop chéit ma khong bién ddi mot cach tu
phéat nhu bang cach tai sp xép, tao vong, khu, v.v. Tt ca cac hop chit hodc phan tir
thé duoc boc 16 duoc gia dinh dé duge thé hodic khong dugc thé. Theo cach khac, khi
Ry 13 heteroaryl, thi heteroaryl dugc gia dinh la bao gdm heteroaryl dugc thé hoic

khong dugc thé.

Theo dinh nghia, cac thuét ngit khic nhau, “Al? A2 <A vy “AP dugce st
dung & day 1a cac ky hiéu thong dung 8 biéu dién céc phan t thé cu thé khac nhau.
Céc ky hiéu ndy c6 thé 12 phan tir thé bét ky, khong chi gidi han & céc phan tir thé
duogc mé ta & day, va khi ching dugc xac dinh 1a cac phan tir thé nao d6 trong mot
trudng hop, thi trong mot truong hop khac ching ¢o thé dugc x4c dinh 1a mot s6 cac

phin tir thé khéc.

Thuét ngir “alkyl” nhu duoc sit dung ¢ day 14 nhém hydrocacbon no mach
nhanh hodc khdng phan nhanh c6 tr 1 dén 24 nguyén tir cacbon, nhu metyl, etyl, 7-
propyl, isopropyl, n-butyl, isobutyl, s-butyl, #-butyl, n-pentyl, isopentyl, s-pentyl,
neopentyl, hexyl, heptyl, octyl, nonyl, dexyl, dodexyl, tetradexyl, hexadexyl, eicosyl,
tetracosyl, va nhom tuong ty. Nhom alkyl co thé dang vong hodc dang khong vong.
Nhom alkyl ¢ thé phan nhanh hodc khong phén nhanh. Nhom alkyl cling ¢6 thé dugc
thé hozc khong dugc thé. Vi du, nhom alkyl c6 thé dugc thé bang mot hodc nhiéu
nhém bao gém, nhung khong bi gidi han 6, alkyl, xycloalkyl, alkoxy, amino, ete,
halogenua, hydroxy, nitro, silyl, sulfo-oxo, hodc thiol tuy y dugc thé, nhu duge md
t4 trong ban mo ta nay. Nhom “alkyl mach ngan” 1a nhom alkyl c6 tir mot dén sau (vi

du, tir mot dén bdn) nguyén t& cacbon.
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Trong toan bd ban md ta nay, thuét ngit “alkyl” n6i chung dugc st dung dé
chi ca cac nhom alkyl khong dugce thé va cac nhém alkyl dugc thé; tuy nhién, céac
nhom alkyl dugc thé ciing duge chi ra cu thé & day bang cach xac dinh (cac) phén tir
thé cu thé trén nhom alkyl. Vi du, thuét ngit “alkyl dugc halogen hoa” dung dé chi cu
thé nhom alkyl duoc thé bé“mg mot hodc nhiéu halogenua, vi du, flo, clo, brom, hodc
iot. Thuat ngit “alkoxyalkyl” dung dé chi cu thé nhém alkyl dugc thé bang mot hodc
nhiéu nhém alkoxy, nhu dugc md ta dudi day. Thuat ngi “alkylamino” dung dé chi
cu thé nhém alkyl dugc thé bang mot hodc nhiéu nhém amin, nhu dugc mo ta dudi
day, va cac nhom tuong tu. Khi thuat ngir “alkyl” dugc st dung trong mot truong hop
va thuét ngit cu thé nhu “rugu alkyl” dugc st dung trong mdt truong hop khéc, khong
c6 nghia hamy rang thuat ngit “alkyl” cling khong chi cac thuat ngit cu thé nhu “rugu

alkyl” va cadc nhém tuong tu.

Thue tién ndy ciing duge sit dung cho cic nhom khac dugc mo ta ¢ day. Nghia
13, khi thuat ngit nhu “xycloalkyl” dung dé chi ca cac gbe xycloalkyl khong duge thé
va dugc thé, cac géc duge thé co thé con duoc x4c dinh cu thé & day; vi dy, xycloalkyl
duoc thé cu thd ¢ thé duoc goi 13, vi du, “alkylxycloalkyl”. Tuong tu, alkoxy dugc
thé cu thé dugc goi 13, vi duy, “alkoxy dugc halogen héa”, alkenyl dugc thé cu thé, vi
du, “rugu alkenyl”, va tuong tu. Thyuc tién st dung thuat ngi chung, nhu
“xycloalkyl”, va thuét ngit riéng, nhu “alkylxycloalkyl”, 14n nita khdng c6 nghia ham

¥ rang thuét ngit chung khong bao gbm thuat ngft riéng.

Thuét ngft “xycloalkyl” nhu duge st dung & day la vong gbc cacbon khong
thom cAu thanh tir it nhit ba nguyén ti cacbon. Céac vi du vé cac nhom xycloalkyl bao
gbém, nhung khong gi6i han ¢ xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
norbornyl, va cac nhém twong ty. Thuat ngir “heteroxycloalkyl” 1a mot loai cua nhom
xycloalkyl nhw dugc xé4c dinh trén day, va dugce bao gdm trong nghia cla thuét ngi
“xycloalkyl”, trong do it nhit mot trong sb cac nguyén tir cacbon clia vong nay duogc
thay bing nguyén tr khac loai nhu, nhung khong gidi han &, nito, oxy, luu huynh,
hodc phospho. Nhom xycloalkyl va nhém heteroxycloalkyl cé thé duoc thé hodc
khong duogc thé. Nhom xycloalkyl va nhém heteroxycloalkyl ¢ thé dugc thé bang

mdt hodc nhiéu nhém bao gbm, nhung khong gidi han & alkyl tuy y duoc thé,
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xycloalkyl, alkoxy, amino, ete, halogenua, hydroxy, nitro, silyl, sulfo-oxo, hoic thiol

nhu duge mo ta & day.

Thuat ngit “nhém polyalkylen” nhu dugc st dung & day 1a nhoém c6 hai hodc
nhidu nhom CHs lidn két véi v6i nhau. Nhom polyalkylen c6 thé dugc thé hign bing

cong thitc —(CHz)a—, trong d6 “a” 1a s6 nguyén nam trong khoang tir 2 dén 500.

Céc thuat ngit “alkoxy” va “alkoxyl” nhu dugc st dung & day dé chi nhém
alkyl ho#c xycloalkyl dugc lién két qua lién két ete; nghia 14, nhom “alkoxy” c6 thé
duoc xac dinh 1a —OA! trong d6 Al 1 alkyl hodc xycloalkyl nhu dugc x4c dinh trén
day. “Alkoxy” con bao gdm céc polyme ciia cac nhom alkoxy nhu vira dugc mo ta;
nghta 13, alkoxy c6 thé 1a polyete nhu —_OA!—OA? hoic —OA'—(0A2)—O0A’,
trong d6 “a” 1a sb nguyén ndm trong khoang tir 1 dén 200 va A, A%, va A3 1 alkyl

va/hoic cdc nhom xycloalkyl.

Thuat ngit “alkenyl” nhu dugc sir dung & day 1a nhém hydrocacbon c6 tir 2
dén 24 nguyén ti cacbon c6 cong thire cAu tao chua it nhit mot lién két ddi cacbon-
cachon. Céc cAu tric khong déi xtmg nhu (A'A%)C=C(A’A%) dugc du dinh dé bao
gdm cé céc ddng phéan E va Z. Céc ddng phan nay co thé c6 trong cac cong thirc chu
tao & day trong do alken khong dbi xtng c¢6 mat, hodc co thé duoc chi ra rd rang boi
ky hiéu li€n két C=C. Nhom alkenyl co thé dugc thé béng mot hodc nhiéu nhém bao
gbm, nhung khong gi6i han 0, alkyl, xycloalkyl, alkoxy, alkenyl, xycloalkenyl,
alkynyl, xycloalkynyl, aryl, heteroaryl, aldehyt, amino, axit carboxylic, este, ete,
halogenua, hydroxy, keton, azit, nitro, silyl, sulfo-oxo, hodc thiol tuy y dugc thé, nhu
duge mo ta & day.

~, 66

Thuét ngft “xycloalkenyl” nhu duge st dung ¢ day 1a vong gbc cacbon khong
thom dugc ciu thanh tir it nhét ba nguyén tir cacbon va chira it nhit mot lién két doi
cacbon-cacbon, tirc 1a C=C. Céc vi du vé cac nhom xycloalkenyl bao gbm, nhung
khong gi6i han &, xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclopentadienyl,
xyclohexenyl, xyclohexadienyl, norbornenyl, va cac nhém tuong tu. Thudt nglt
“heteroxycloalkenyl” 1a mot loai ctia nhom xycloalkenyl nhu duoc xé4c dinh trén day,
va duoc bao gdm trong nghia clia thudt nglt “xycloalkenyl”, trong do it nhét mot trong

s& cac nguyén tir cacbon ctia vong duge thay bang nguyén tir khac loai nhu, nhung
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khong gi6i han &, nito, oxy, luu huynh, hodc phospho. Nhom xycloalkenyl va nhom
heteroxycloalkenyl co thé dugc thé hodc khong dugc thé. Nhom xycloalkenyl va
nhém heteroxycloalkenyl ¢ thé duoc thé bing mot hodc nhiéu nh6m bao gdm, nhung
khong gi6i han @&, alkyl, xycloalkyl, alkoxy, alkenyl, xycloalkenyl, alkynyl,
xycloalkynyl, aryl, heteroaryl, aldehyt, amino, axit carboxylic, este, ete, halogenua,
hydroxy, keton, azit, nitro, silyl, sulfo-oxo, hodc thiol tuy y duoc thé nhu dugc mo ta
o day.

Thuét ngir “alkynyl” nhu dugc st dung ¢ day 1a nhom hydrocacbon c6 tur 2
dén 24 nguyén tir cacbon v6i cong thire cAu tao chua it nhit mot lién két ba cacbon-
cacbon. Nhom alkynyl ¢o6 thé khong dugc thé hozic dugc thé bing mot hodc nhiéu
nhém bao gdm, nhung khéng giéi han 0, alkyl, xycloalkyl, alkoxy, alkenyl,
xycloalkenyl, alkynyl, xycloalkynyl, aryl, heteroaryl, aldehyt, amino, axit carboxylic,
este, ete, halogenua, hydroxy, keton, azit, nitro, silyl, sulfo-oxo, hodc thiol ty y duoc

thé, nhu duge mo ta & day.

Thuat nglr ‘;xycloalkynyl” nhu duoc st dung & day 1a vong gbc cacbon khong
thom cAu thanh tir it nhit bay nguyén tir cacbon va chura it nhit mot lién két ba cacbon-
cacbon. Céc vi du vé& cac nhom xycloalkynyl bao gbm, nhung khong gidi han o,
xycloheptynyl, xyclooctynyl, xyclononynyl, va cdc nhom twong tr. Thuat ngtt
“heteroxycloalkynyl” 12 mdt loai cua nhém xycloalkenyl nhu duge xac dinh trén day,
va duoc bao gdm trong nghia clia thudt ngi “xycloalkynyl”, trong do it nhét mdt trong
sb cac nguyén tir cacbon ctia vong dugc thay bang nguyén tir khac loai nhu, nhung
khéng gi6i han 6, nito, oxy, luu huynh, hodc phospho. Nhom xycloalkynyl va nhém
heteroxycloalkynyl co thé duogc thé hodc khong duoc thé. Nhom xycloalkynyl va
nhém heteroxycloalkynyl co thé duoc thé bang mot hodc nhiéu nhém bao gdm, nhung
khong giéi han &, alkyl, xycloalkyl, alkoxy, alkenyl, xycloalkenyl, alkynyl,
xycloalkynyl, aryl, heteroaryl, aldehyt, amino, axit carboxylic, este, ete, halogenua,
hydroxy, keton, azit, nitro, silyl, sulfo-oxo, hodc thiol tuy y dugc thé nhu duge mo ta
o day.

Thuét ngit “aryl” nhu duge st dung & day 1a nhom chira nhom thom gbe

cacbon batky bao gbm, nhung khong gidi han o, benzen, naphtalen, phenyl, biphenyl,
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phenoxybenzen, va cic nhém tuong ty. Thuat ngtr “aryl” cling bao gdm “heteroaryl”,
ma duge xé4c dinh 12 nhém chita nhom thom cd it nhit mot nguyén tir khac loai trong
vong cta nhém thom. Céc vi du vé cac nguyeén tir khac loai bao gbm, nhung khong
gi6i han &, nito, oxy, luu huynh, va phospho. Tuong tu, thuat ngt “khong heteroaryl”,
cling dugc bao gbm trong thuat ngit “aryl”, chi nhém chira nhom thom ma khong
chtra nguyén tt khac loai. Nhém aryl c6 thé duoc thé hoic khong dugc thé. Nhom
aryl co thé dugc thé bang mot hodc nhidu nhém bao gbm, nhung khong gidi han &,
alkyl, xycloalkyl, alkoxy, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl,
heteroaryl, aldehyt, amino, axit carboxylic, este, ete, halogenua, hydroxy, keton, azit,
nitro, silyl, sulfo-oxo, hodc thiol tuy y dugc thé nhu dugc mo ta & day. Thudt ngit
“biaryl” 1a loai cu thé ctia nhom aryl va duge bao gdm trong dinh nghia vé nhém
“aryl”. Biaryl dung dé chi hai nhom aryl duoc lién két v6i nhau thong qua cAu trac
vong ngung tu, nhu trong naphtalen, hodc dugc gén vao thong qua mot hodc nhiéu

lién két cacbon-cacbon, nhu trong biphenyl.

Thuét ngit “aldehyt” nhu dugc st dung & ddy duge thé hién bang cong thirc
—_C(O)H. Trong sudt ban md ta nay “C(O)” la ky higu viét tit cho nhém cacbonyl,
tic 1a C=0.

Céc thuat nglt “amin” hodc “amino” nhu dugc st dung ¢ day duoc thé hién
bing cong thirc NA'A?A?, trong d6 Al, A2, va A? c6 thé ddc 1ap 1a hydro hodc nhom
alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl, hodc heteroaryl

tuy y dugce thé nhu duoc md ta & day.

Thuat ngit “axit carboxylic” nhu duge st dung & day dugc thé hién bang cong

thitc —C(O)OH.

Thuat ngit “este” nhu dugc st dung & ddy dugc thé hién bing cong thirc —
OC(O)A! hodc —C(0)OA!, trong d6 A' ¢6 thé 12 nhém alkyl, xycloalkyl, alkenyl,
xycloalkenyl, alkynyl, xycloalkynyl, aryl, hodc heteroaryl tuy y dugc thé nhu dugc
md ta & day. Thuat ngit “polyeste” nhu duge sur dung & day dugce thé hién bang cong
thie —(A'O(0)C-A2-C(0)0O).— hodc —(A!0(0)C-A2-0C(0))a—; trong do Al va
A2 c6 thé doc 1ap 1a nhom alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl,
xycloalkynyl, aryl, hodc heteroaryl tuy ¥ duoc thé duge mo ta & day va “a” 1a sd
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nguyén nam trong khoang tir 1 dén 500. “Polyeste” 1a thuat ngft nhu dugc s dung dé
md td nhom dugce tao ra bdi phan tng gilta hop chét c6 it nhat hai nhém axit

carboxylic vé1 hop chét ¢6 it nhat hai nhém hydroxyl.

Thuét ngit “ete” nhu dugc st dung & day duoc thé hién bang cong thirc A'OA?,
trong d6 Al va A2 c6 thé doc 1ap 1a nhom alkyl, xycloalkyl, alkenyl, xycloalkenyl,
alkynyl, xycloalkynyl, aryl, hodc heteroaryl tuy y duge thé duge md ta & day. Thuat
ngit “polyete” nhu duge st dung & day dugc thé hién bang cong thuc —(A'O-
A20),—, trong d6 Al va A2 c¢6 thé doc lap 1a nhém alkyl, xycloalkyl, alkenyl,
xycloalkenyl, alkynyl, xycloalkynyl, aryl, hodc heteroaryl tiy y dugc thé dugc mo ta
ddayva“a”la sb nguyén nam trong khoang tir 1 dén 500. Vi du vé cac nhém polyete

bao godm polyetylen oxit, polypropylen oxit, va polybutylen oxit.

Thuét ngit “halogenua” nhu dugc st dung ¢ day chi céc halogen flo, clo, brom,
va iot.

Thuét ngtt “dj vong”, nhu dugc st dung ¢ day chi hé vong thom hodc khong
thom, mdt vong hodc nhiéu vong trong do it nhit mot trong céc thanh phan vong
khong phai 1a cacbon. Di vong bao gdm pyridin, pyrimidin, furan, thiophen, pyrol,
isoxazol, isothiazol, pyrazol, oxazol, thiazol, imidazol, oxazol, bao gém, 1,2,3-
oxadiazol, 1,2,5-oxadiazol va 1,3,4-oxadiazol, thiadiazol, bao gém, 1,2,3-thiadiazol,
1,2,5-thiadiazol, va 1,3,4-thiadiazol, triazol, bao gém, 1,2,3-triazol, 1,3,4-triazol,
tetrazol, bao gé)m 1,2,3,4-tetrazol va 1,2,4,5-tetrazol, pyridin, pyridazin, pyrimidin,
pyrazin, triazin, bao gém 1,2,4-triazin va 1,3,5-triazin, tetrazin, bao gém 1,2,4,5-
tetrazin, pyrolidin, piperidin, piperazin, morpholin, azetidin, tetrahydropyran,

tetrahydrofuran, dioxan, va chét tuong tu.

Thuét ngit “hydroxyl” nhu duge st dung ¢ day duoc thé hién bang cong thirc
—OH.

Thuét ngir “keton” nhu dugc st dung & ddy dwoc thé hién bang cong thic
AIC(0)A?, trong d6 Al va A? c6 thé doc lap 1a alkyl, xycloalkyl, alkenyl,
xycloalkenyl, alkynyl, xycloalkynyl, aryl, hoic nhom heteroaryl tury y dugc thé nhu

dugc mo ta trong ban mo ta nay.
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Thuét ngit “azit” nhu dugc st dung & day duoc thé hién béng cong thirc —N3.

Thuat ngit “nitro” nhu duge sir dung & day duoc thé hién bang cong thirc —
NO:a.

Thuat ngit “nitril” nhu dugc sir dung & day duoc thé hién bing cong thirc —
CN.

Thuat ngit “silyl” nhu dugc sir dung & day dugc thé hién bing cong thirc —
SiAlA2A3, trong d6 Al, A2, va A® ¢6 thé doc 1ap 1a hydro hogc nhom alkyl, xycloalkyl,
alkoxy, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl, hodc heteroaryl tuy ¥ duogc

thé nhu dugc mo ta trong ban md ta nay.

Thuét ngit “sulfo-oxo” nhu dugc st dung ¢ day duoc thé hién bang cac cong
thitc —S(0)A!, —S(0)2A!, —OS(O)A', hodc —0S(0),0A!, trong d6 A' c6 thé 1a
hydro hodc nhém alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl,
aryl, hogc heteroaryl tuy y dugc thé nhu duge mo ta & day. Trong subt ban mo ta nay
“g(0)” 1 ky hiéu viét tt cho $=O. Thuft ngit “sulfonyl” dugc st dung ¢ day dé chi
nhém sulfo-oxo duoc thé hién bing cong thire —S(O)A', trong d6 Al ¢6 thé 12 hydro
hodc nhom alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl, hodc
heteroaryl tiy y dugc thé nhu duoc md ta & day. Thuét ngir “sulfon” nhu dugc su
dung & day duoc thé hién bing cong thiic A'S(0)2A?, trong d6 Al va A% c6 thé doc
1ap 1a nhom alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl,
hodc heteroaryl tuy y dugc thé nhu duoc md ta & ddy. Thuat ngit “sulfoxit” nhu dugc
str dung & day dugc thé hién bang cong thire AS(0)A, trong d6 Al va A* ¢6 thé doc
1ap 1a nhom alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, xycloalkynyl, aryl,

hoic heteroaryl tuy y dugc thé nhu dugc md ta & day.

Thuét ngir “thiol” nhu dugc st dung & day duoc thé hién bang cong thirc —
SH.

~, 66

Thuét ngit “gdc hitu co” la gdc chira cacbon, ttrc 1a goc bao gom it nhat mot
nguyén t cacbon, va bao gom nhung khong gidi han & cac nhom, cac goc hodc cac
don vi chira cacbon da dugc xac dinh & trén. Cac gbc hitu co ¢6 thé chira cac nguyén

tr khac loai khac nhau, hodc dugc lién két véi mot phan tir khac qua mot nguyén tu
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khéc loai, bao g@)m 0Xy, nito, luu huynh, phospho, hodc céc nguyén tir tuong tu. Cac
vi du vé cac gbc hiru co bao gdm nhung khong gidi han & alkyl hodc alkyl duoc thé,
alkoxy hodc alkoxy duoc thé, amino duogc thé mot hoic hai 14n, cac nhoém amit, v.v.
Tét hon néu, cac ge hitu co ¢6 thé bao gdm tir 1 dén 18 nguyén tr cacbon, tlr 1 dén
15 nguyén tr cacbon, tir 1 dén 12 nguyén tir cacbon, tir 1 dén 8 nguyén ti cacbon, tir
1 dén 6 nguyén tr cacbon, hodc tir 1 dén 4 nguyén ti cacbon. Theo mot khia canh
khac, gbc hiru co ¢6 thé bao gdm tir 2 dén 18 nguyén tir cacbon, tir 2 dén 15 nguyén
tir cacbon, tir 2 dén 12 nguyén t& cacbon, tir 2 dén 8 nguyén ti cacbon, tir 2 dén 4

nguyén tir cacbon, hodc tur 2 dén 4 nguyén tir cacbon.

Mot tir dong nghia cta thuét ngit “goc” la thuat ngir “don vi”, nhu dugc st
dung trong ban md ta ndy va yéu cau bao hd di kém, chi doan, nhém, hodc céu truc
c4u tric dudi phén tir ctia phan tir duge mo ta & day, bat ké viéc phéan tir dugc di€u

ché nhu thé ndo. Vi du, géc 2.4-thiazolidindion trong hop chét cu thé c6 céu trac:

Q
X,

(@)
bt ké viéc thiazolidindion dugc sir dung 8 diéu ché hop chit hay khong. Theo
mot sb khia canh, géc (vi du, alkyl) co thé 1a duogc bién dbi tiép (tire 1a, alkyl duoc
thé) bang cach c6 mot hodc nhiéu “gbc phan tir thé” dugc lién két v6i no. S6 luong
nguyén tr trong gbc nay 1a khong quan trong v6i sang ché trir khi n6 duoc chi ra

nguoc lai & mot noi khic & day.

“Gdc hitu co”, 12 thuat ngit dugc dinh nghia va dugc str dung ¢ déy, chira mot
hodc nhiéu nguyén ti cacbon. G hitu co c6 thé co, vi dy, tir 1 dén 26 nguyén ti
cacbon, tir 1 dén 18 nguyén tir cacbon, tir 1 dén 12 nguyén ti cacbon, tr 1 dén 8
nguyén tir cacbon, tir 1 dén 6 nguyén tir cacbon, hodc tur 1 dén 4 nguyén t cacbon.
Theo mdt khia canh khac, gbc hitu co ¢6 thé co tir 2 dén 26 nguyén tir cacbon, tlr 2
dén 18 nguyén tt cacbon, tlr 2 dén 12 nguyén tir cacbon, tr 2 dén 8 nguyén tir cacbon,
tir 2 dén 6 nguyén t cacbon, hodc tir 2 dén 4 nguyén tir cacbon. Céc gbc hitu co
thuong c6 lién két hydro véi it nhét mot sd nguyén t& cacbon cua gbc hitu co. Mot vi
du vé gbc hitu co ma khong bao gbm nguyén ti vo co la gbc 5, 6, 7, 8-tetrahydro-2-
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naphtyl. Theo mot s6 khia canh, gbc hitu co ¢6 thé chira tir 1 dén 10 nguyén tir khéac
loai v co dugc lién két voi né hodc trong nd, bao gdm cac halogen, oxy, luu huynh,
nito, phospho, va cac nguyén tu tuong tu. Céc vi du v& cac gdc hitu co bao gbdm nhung
khong gidi han ¢ cac gbc alkyl, alkyl dugc thé, xycloalkyl, xycloalkyl dugc thé,
amino duogc thé mot 1an, amino dugc thé hai 1an, axyloxy, Xyano, carboxy,
carboalkoxy, alkylcarboxamit, alkylcarboxamit dugc thé, dialkylcarboxamit,
dialkylcarboxamit dugc thé, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl,
alkoxy, alkoxy dugc thé, haloalkyl, haloalkoxy, aryl, aryl dugc thé, heteroaryl, di
vong, hodc géc di vong dugc thé, trong d6 c4c thudt ngit nay da dugc x4c dinh & mot
noi khac & day. Mét vai vi du khong 1am gi6i han pham vi sang ché v& céac gbe hitu
co ma bao gdm céc nguyén tir khic loai la cac gbc alkoxy, cac gbc triflometoxy, cac

gbc axetoxy, cac goc dimetylamino va cac goc tuong tu.

“Gbe vo co”, 1a thuat ngit duge dinh nghia va dugc st dung & day, khong chira
nguyén tir cacbon va do do6 chi bao gbm nguyén tir khic véi cacbon. Céc gbc vo co
bao gdm céc dang két hop dugc lién két ctia cac nguyén tir duge chon tr hydro, nito,
oxy, silic oxit, phospho, luu huynh, selen, va cac halogen nhu flo, clo, brom, va iot,
c6 thé ¢6 mit riéng biét hodc duoc lién két v&i nhau trong cac dang két hop hoa hoc
4n dinh cua ching. Cac géc vd co ¢6 10 hodc it hon, hodc t6t hon 13 tr mot dén sdu
hodc tr mot dén bdn nguyén tir v co nhu duge liét ké ¢ trén lién két v6i nhau. Vi du
vé céac géc v6 co bao gdm, nhung khéng gi¢i han o, amino, hydroxy, halogen, nitro,
thiol, sulfat, phosphat, va cac gbc vo co da biét thong thuong twong tu. Cac gbe vo
co khong ¢6 lién két trong d6 vdi cac nguyén td kim loai trong bang tudn hoan (nhu
cac kim loai kiém, cac kim loai kidm tho, cac kim loai chuyén tiép, cac kim loai thudc
day lantanoit, hodc cac kim loai thudc day actinit), mdc du cac ion kim loai nay doi
khi c6 thé ding 1am cation dugc dung cho cac gbc anion v6 co nhu sulfat, phosphat,
hoic céc g anion vo co twong ty. Thong thuong, cac gbc vo co khong bao gbm céc
cac nguyén t6 4 kim nhu bo, nhom, gali, germani, arsen, thiéc, chi, hodc telu, hodc
cac nguyén td khi hiém, trir khi c6 chi dan khac duoc chi ra cu thé & mét noi khac &

A

day.

Thuét ngit “dugc dung” md ta vat liéu khong phai la vat liéu khong mong

mudn vé mit sinh hoc hodc theo cach khac, nghia 13, khong gay ra tac dung sinh hoc
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khong mong muén & mac do khong thé chép nhan dugc hodc twong téc theo cach co
hai.

Nhu dugc sitr dung ¢ day, thuat nglt “dAn xuAt” chi hop chét ¢6 cAu tric thu
duoc tu chu trac ctia hop chét géc (vi duy, cac hop chét dugc mo ta & day) va cAu tric
cia nd du tuong ty véi chu trac dugc mo ta & day va dua trén su tuong tu nay, s€
dugc mong doi bdi ngudi co hiéu biét trung binh trong linh vuc k¥ thuat dé thé hién
cac hoat tinh va cong dung gidng hodc twong tw cac hop chét duge yéu cau bao ho,
hodc dé tao ra, dudi dang tién chét, cac hoat tinh va cong dung giéng hodc tuong tu
cac hop chit dugc yéu ciu bao ho. Cac din xuét 1am vi du bao gé)m cac mudi, cac

este, cac amit, cdc muodi clia cac este hodc cac amit, va N-oxit ciia hop chat goc.

Thuat ngir “abc co thé thay phan” chi nhém chue ¢6 kha ning thily phan, vi
du, trong céc diéu kién bazo hodc axit. Cac vi du vé gbc c6 thé thiy phan bao gbm,
khong gidi han, cac gbe hélogenua axit hodic cac axit carboxylic dugc hoat hoa, cac
gbc cua trialkylsilyl halogenua, cac gbc cua alkyloxymetyl halogenua, va cac nhom
bao vé khac khac nhau da biét trong linh vyc (xem, vi dy, “Protective Groups in

Organic Synthesis”, T. W. Greene, P. G. M. Wuts, Wiley-Interscience, 1999).

Thuét nglt “nhém roi chuyén” chi nguyén tir (hogc nhom cac nguyén tr) voi
kha ning rut electron ma co thé duoc thay thé dusi dang On dinh, mang theo cac
electron lién két véind. Céac vi du v& cac nhom roi chuyén thich hop bao gbm sulfonat
este, bao gdm, nhung khong gidi han @, triflat, mesylat, tosylat, brosylat, va

halogenua.

Céc hop chit duoc mod ta & day co thé chira mot hodc nhidu lién két ddi, va
nhu vy, c6 kha ning 1am tdng cac ddng phan cis/trans (E/Z), cling nhu c4c chéit dong
phéan cAu hinh khac. Trir khi dugc néu nguoc lai, sang ché bao gdbm tAt ca cac dong

phén c6 thé c6 ndy, cling nhu hdn hop cua cac dong phén nay.

Trir khi dugc néu ngugce lai, cong thic v6i cac lién két hoa hoc chi duge thé
hién dudi dang cac duong nét 1idn ma khong phai hinh ném hodc cac duong nét dut
du tinh bao gdm mbi ddng phén co thé ¢, vi du, mdi chét ddng phan d5i anh va chét
ddng phan khong d6i quang, va hon hop cta cac cht ddng phan, nhu hon hgp raxemic
hoic scalemic. Cac hop chét duge mo ta & day co thé chira mot hoéc.nhiéu tam khong
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dbi xtmg va nhu vay c6 tiém nang 1am tang céc chét ddng phan khong dbi quang va
c4c chit ddng phan quang hoc. Trir khi dugc néu nguoc lai, sang ché bao gdm tat ca
céc chét ddng phan khong dbi quang c6 thé c6 cling nhu hdn hop raxemic ctia ching,
céc chét ddng phan d6i anh duoc tach vé co ban 1a tinh khiét cta ching, tit ca céc
chét ddng phan hinh hoc c6 thé c6, va cac mubi duge dung cia chiing. Ciing bao gbm
hdn hop cua cac chit dong phan 14p thé, cling nhu cac chit ddng phan 1ap thé dic thu
duoc tach. Trong loat cac quy trinh tbng hop dugc st dung @8 didu ché cac hop chét
nay, hoc trong viéc st dung céac quy trinh raxemic hoéa hodc epime hoa da dugc biét
dén béi nguoi c6 hiéu biét trung binh trong linh vye k¥ thuat biét, cac san pham thu
duoc tir cac quy trinh nay ¢6 thé 13 hdn hop cua céc chét ddng phan 18p thé. Ngoai ra,
trir khi duge mo ta 1a “khong dugc thé”, tt ca phan tit thé c6 thé duoc thé hoic khong

duoc thé.

Theo mdt s6 khia canh, cAu triic ctia hop chét co thé duoc thé hién bing cong

\;©—Rn

>

thue:

duoc hiéu 12 twong duong véi cong thire:
Rn(a)
g RA®)

Rne) RN

trong d6 7 12 s6 nguyén. Nghia 13, R” dugc hidu 12 thé hién ndm phin t&r thé
doc lap, R"®, R"®, R, R"9), R"®), “Céc phan tir thé ddc 14p” nghia la mdi phan tir
thé R c6 thé duge x4c dinh doc 1ap. Vi du, néu trong mot trudng hop R"®1a halogen,
thi sau d6 R"® 1a halogen khong cin thiét trong truong hop nay. Nhu vay, khi nhém
R duoe xc dinh 12 bén phén tir thé, thi R dugc hiéu 1a bén phan tir thé doc 1ap, R,
Rb, R, va RY. Trir khi duge chi ra nguoc lai, cac phén tir thé nay khong bi gi6i han &
thtt ty hodc su sip xép cu thé bat ky.

Céc tir viét tét duoc st dung trong ban md ta nay. DMEF: dimetyl formamit.
EtOAc: etyl axetat. THF: tetrahydrofuran. DIPEA hodc DIEA: diisopropyletylamin.

48

48/168



44372

HOBt: 1-hydroxybenzotriazol. EDC: 1-etyl-3-[3-dimetylaminopropyl]carbodiimit
hydroclorua. DMSO: dimetylsulfoxit. DMAP: 4-dimetylaminopyridin. RT: nhiét dd
phong. h: gid. Min: phut. DCM: Diclometan. MeCN: Axetonitril. MeOH: metanol.
iPrOH: 2-Propanol. n-BuOH: 1-Butanol.

Séang ché dé cap dén cac hop phan dugc str dung 8 didu ché cac ché pham cia
sang ché ciing nhu chinh céc ché phim dugc st dung trong cac phuong phap duoc
boc 16 & ddy. Cac vat liéu nay va céc vét liéu khac duoc boc 10 ¢ day, va can hiéu
rﬁng khi & dang Kkét hop, tp hop con, twong tac, nhom, v.v. cua cac vat liéu nay dugce
bdc 16 trong khi su nhic dén cu thé mdi dang két hop riéng r& hodc tép hop khac nhau
va su thay ddi vi tri cac hop chét nay c6 thé khong duge boc 16 mot cach rd rang, mdi
chiing dugc du tinh va duge mo ta cu thé & day. Viduy, néu hop chét cu thé duoc boc
10 va thao luan va sb luong céc cai bién c6 thé dugc thuc hién véi cac phan ti bao
g@)m cac hop chét duoc thao luan, cu thé duoc du kién 1a mbi va moi su Kkét hop va
su thay ddi vi tri cua hop chét va céc cai bién 12 ¢6 thé trir khi c6 chi dan cu thé 12
nguoc lai. Do vay, néu nhom gém cac phan tir A, B, va C duoc bdc 10 cling nhu nhom
gdm céc phan tir D, E, va F va vi du vé phén tir két hop, A-D duge boc 19, thi thdm
chi néu mdi phan ti khong duoc chi ra riéng biét, mdi ching dugc du kién c6 nghia
riéng va chung, cic dang Kkét hop, A-E, A-F, B-D, B-E, B-F, C-D, C-E, va C-F duogc
coi 1a duoc boc 16. Tuong tu, mdi tap hop con hodc cic dang két hop clia chung cling
duoc boc 10. Do vay, vi du, nhom con gém A-E, B-F, va C-E s& dugc coi 1a dugc boc
16. Khai niém nay ap dung cho tAt ca cac khia canh ctia don nay bao gbm, nhung
khong gidi han &, cac bude trong cac phuong phép didu ché va st dung céc ché phdm
cia sang ché. Do vy, néu ¢6 nhiéu bude bd sung khac nhau co thé dugc thuc hién,
thi can hiéu rﬁng mdi bude bd sung nay co thé duoc tién hanh véi khia canh cu thé

hoic két hop cac khia canh ciia cac phuong phap theo sang ché.

CAn hiéu ring céc ché phim dugc bdc 16 ¢ day c6 cac chirc nang nhét dinh. O
day, sang ché boc 16 cac yéu cAu céu trac nhit dinh dé thuc hién cac chirc nang dugc
boc 19, va cAn hidu ring c6 nhidu cAu tric ma co thé thuc hién cing mot chirc nang
ma lién quan dén cac chu truc da boc 10, va cac cau tric ndy thong thuong thu dugce

két qua twong tu.
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B. Hop chit

Theo mot khia canh, sang ché d& xuit hop chét, hodc dan xuét dugc dung cua
n6, hitu ich 1am chét ting hiéu lyc hoat dong cia mGluR4. N6i chung, du dinh rang
mdi din xuét dugc boc 10 co thé con tury y dugce thé. Ciing dugc dy dinh ring mot
hozc nhidu din xult bat ky c6 thé tiy y duge bo ra khoi sing ché. Can hiéu ring hop
chit duge bde 16 co thé duge tao ra bang phuong phéap dugc boc 1. Cling can hiéu
rang hop chét duoc boc 16 co thé duoc st dung trong phuong phap st dung duge boc
16. Cling cAn hiéu ring tat ca hop chat dugc boc 10 ¢ thé dugc st dung lam dugc

pham tuong Ung.

Theo mot khia canh, sang ché d& xuit hop chét 6 ciu tric duogc thé hién béng

cong thire dudi day:

R Rg—R
R, 7 8 9
XA
e N \
l N
A / /
~ N
H X1c \
Re ,
trong do:

A dugc chon tu

Kol (X

X7\\\ , hodc ;
Xia: CH, CRy, hodc N;
Xig: CH, CRy, hodc N;
Xic: CH, CR1, hodc N;
X,: CH, CRy, hodc N;

X3: CH, CRy, hodac N;
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X4: CH, CR1, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CRy, S, NH, hoac N;

X7: CH, CRy, hoac NH, N;

Xg: CH, CRy1, NH, N, S, hodc O;

Xo: CH, CR1, hodc N;

Xi0: CH, CRy, hodc N;

mdi Ry 12 doc 1ap va dugce chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF>, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tly ¥ c6 mat, doc 1dp va dugce chon ta H, D, OH, CONH», NH,, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hoéc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duge chon tir H, alkyl, alkoxy, hodc OH;
Rs duoc chon tir H, hodc alkyl;

R¢ 1a H, CH3 hoac CDs3;

R71a O hodc —CO—;

Rg 14 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ro duoc thé hodc khong duoc thé va dugc chon t H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CFa, CD,-CH3, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y duoc thé b%lng mot hodc nhidu nhom sau day: H, D, OH, CONH>, NHa,
NR3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
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metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung cta ching

hoic dan xuit dugc dung cua chung.
Sang ché ciing boc 10 hop chét trong d6:
A la:

o]

R, N

0 A :

trong do
X4 1a CH, hoac CRy; va
R; 1a NHa, F, hodc OH; hodc
o)
Ry
K ﬁ/u\*

Xoo, X4

i) :

trong do

X,: CH, hodc CRi;
X3: CH, hodc CRu;
X4: CH, hodc CRy; va

R1 ddc 1ap 1a CHs, F, Cl, NHa, hodc OH; hodc

N
E\
s
Z

trong do

o]
*
(iii) ;

X4: CH, hoidc CRy; va
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R1 12 NH, hodc OH;
hoac mudi duoc dung cua ching hodc din xuit dugc dung cua ching.

Séang ché cling boc 10 hop chét trong do6 A la:

X

N y
Cr
X/ /

Xo 12 CH hodc N; va
X0 1a CH hodc N;
hodc mudi dugc dung cia chung hodc dan xuit dugc dung cuia ching.

Séang ché ciing boc 10 hop chét trong do A la:

| N N\N ‘ o N\N
P P,
*, hodc *

hozic mudi dugc dung ctia ching hodc dan xuat dugc dung cua chung.

Séang ché ciing boc 16 hop chét trong d6 X1 1a C-CL

Sang ché ciing boc 10 hop chét trong d6 Rg 1a lién két, alkyl, hodc alkyl-O-; Ry
1a H, alkyl, CH3, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl, CF3, CD2-CH3, CDs.
Theo cac phuong 4n khic, heteroaryl 1a isoxazol hodc pyridin; xycloalkyl la
xyclopropyl, xyclobutyl; heteroxycloalkyl 1a tetrahydropyran, oxetan, dioxan,
tetrahydrofuran, tetrahydro-thiopyran-dioxit, tetrahydro-thiophen-dioxit,

bixycloheteroaryl, morpholin; va aryl 1a phenyl.

Theo cac phuong an khac, heteroxycloalkyl 1a 1,4 dioxan, tetrahydropyran,
dimetyl-tetrahydropyran, tetrahydrofuran, dimetyl-tetrahydrofuran.

Ciing dugc boc 10 1a hop chét c6 cong thirc dudi day:
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Ro

R
X4 ®

AN

trong d6 X4 la CH hodc C-NHa; Re 1a H hoic Me; va Ry 1a xycloalkyl,
" tetrahydrofuran, tetrahydropyran, hodc 1.4 dioxan; hodc mudi dugc dung cua ching

hodc dan xuat dugce dung cia ching.

Séang ché ciing boc 10 hop chét c6 cong thirc dudi day:

54

54/168



55/168

44372

55



44372 56/168

56



57/168

44372

_

57



44372 58/168

58



44372 59/168

s M
s 95
s M
D..
H f _'b
- JH=py - 1
Mgy oo T
H ¥ = !&\. : ol i
| Do ﬁ N\‘ == E N; Q‘i}\ ﬁ 1!‘
e )
95

59



44372 60/168

60



44372 61/168

61



62/168

44372

62



44372 63/168

63



44372 64/168

64



Z

K
3]

HH

C\ﬂ"‘l’# &
(D

4

i‘ £

R ]
j?#

\

44372

65

65/168



(3

x )

N
H

K,

13

44372

66

N\ 4

<

66/168



44372

o]

e

. o /\ng
: N\ N T
i vt
o

, hodc

]
e

67/168
My " o -
| ]
-
K,
b
e
!f“’
b

H
; = W F
2 ity

?i\ W =
;{ ] e
¥ ‘ f

: hodc muoi dugce

dung ctia chung hoéc dan xuat dugc dung cta chung.

Sang ché cling bdc 10 hop chét c6 cong thirc dudi day:
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O_\
R
\ N
/
(\ \
X
A , trong do
X5, 1a CH hodc CRi;
X412 CH hodc CRy;
Rj 1a NH» hodc F;

Ry tiy ¥ ¢6 mat, va duge chon tir flo;

Ry 13 heteroaryl, aryl, heteroxycloalkyl, di vong chira oxy, xycloalkyl; hodc

mubi dugc dung ctia chung hodc dan xuat dugc dung cta ching.

Sang ché ciing boc 10 hop chét co cong thirc dudi day:

i:}
NP as
N 1"_ \;“ ~
= N H
| 1 ® A
o
A
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hodc

hodc mudi dugc dung cia chung hodc dan xuat duoc dung cta chung.

Sang ché ciing boc 10 hop chét c6 cong thirc dudi day:
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H \
\ |
2 NH,
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N
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N
H \ H
= I = H
o. H
0, NZZ‘
O N C O N\
N 4 N ,
AN N N RN N N
| H H | H \
= =
O/b
O \
N
N /©f< O
A N N
) H \
F 9
hozc mudi duge dung cua chung hodc dan xuét dugc dung cta ching.
Sang ché ciing boc 10 hop chét c6 cong thirc dudi day:
Re—Ro
O]
Ry
N
XX N
‘ H
/
trong do:
Xia: CH, CRy, hodc N;
mdi Ry tiy ¥ ¢6 mit, doc 1ap va dugc chon tr H, D, NH», CFs, halogen, F,
alkyl, Me, hodc CDs;

Rs 1a H, CH3 hodc CDs;
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R7 142 O hodc —CO—;
R 12 lién Két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khong dugc thé va duoc chon tir tetrahydrofuran, 1,4 dioxan,

xyclobutyl, tetrahydropyran; va
n la 0-6;
hozic mubi dugc dung cua chiing hodc din xuit duoc dung cua chung.

Sang ché ciing boc 10 hop chét trong d6 Ry la:

© £ )

x ~ KO \(0

*
*

F , , hodc : hodc mudi dugc dung

ciia chung hodc dan xuét dugc dung cua chung.

Sang ché ciing bdc 16 hop chét c6 cong thirc dudi day:

Iz

trong do:
Xja: CH, CRj, hodc N;

X4: CH, CRy, hodc N;
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mdi Ry 12 doc 14p va dugce chon tir H, D, OH, NHoa, NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi R, tiy y ¢6 mat, ddc 1ap va duge chon ti H, D, OH, CONH,, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDj3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugce chon tir H, alkyl, alkoxy, hodc OH;

Rs duoc chon tir H, hodc alkyl;

R¢ 12 H, CH3 hoac CDs;

Rs 1a lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duogc thé hodc khong duge thé va dugc chon tlr xycloalkyl, tetrahydrofuran,
tetrahydropyran, 1,4 dioxan;

n la 0-6;

hogc mubi dugc dung ctia chiing hodc dn xuit duoc dung cua chung.

Cac hop chat duogc boc 10 & day co thé bao gém tAt ca cac dang mubi, vi du,
cac mudi cta ca nhom bazo, khong ké cac nhom khac, cac amin, cling nhu cac mubi
ciia ca nhom axit, khong ké cac nhom khac, axit carboxylic. Sau day 1a cac vi du
khong giéi han v& c4c anion ma c6 thé tao thanh céc mudi vGi cac nhém bazo duge
proton hoéa: clorua, bromua, iodua, sulfat, bisulfat, cacbonat, bicacbonat, phosphat,
format, axetat, propionat, butyrat, pyruvat, lactat, oxalat, malonat, maleat, suxinat,
tartrat, fumarat, xitrat, va cac chét twong tu. Sau day 1a cac vi du khong gi6i han vé
cac cation ma c6 thé tao thanh céc mubi ctia cac nhém axit: amoni, natri, lithi, kali,
canxi, magie, bismuth, lysin, va chét twong tu.

Céc chét tuong tu (cac hop chét) cta sang ché dugc sip xép thanh nhiéu loai
dé tro giup cho nha bao ché trong viéc ap dung phuong phap tbng hop theo ty 1& aé

didu ché cac chét tuong tw ma khong duge 14y 1am vi du & day. Viéc sap xép thanh
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c4c loai khong c6 nghia 12 1am tang hodc lam giam hi¢u qua dbi v6i bét ky thanh phan

nao cua vat chat dugc mo ta & day.
C. Dugc pham

Theo mot khia canh, sang ché d& cap dén duoc pham bao gbm céc hop chét
duogc boc 1. Tuc 1a, dugce phém ¢c6 thé duoc tao ra bao gém lurong cho hiéu qua diéu
tri cua it nhét mot hop chit dugc boc 16 hojc it nhét mét san phém ctia phuong phap

dugc bdc 10 va chit mang dugc dung.

Theo cac khia canh nhét dinh, dugc phérn duoc bdc 16 chira cac hop chét duoc
boc 16 (bao gdm céc mudi dugc dung ciia n6) lam thanh phan hoat tinh, chét mang
dugc dung, va, mot cach tuy chon, cac thanh phﬁn hodc cac ta dugc tri liéu khac.
Dugc pham dung ngay dugc bao gbém dugc phim thich hop dé dung qua dudng
miéng, dudng tryc trang, dung khu trd, va ngoai dudng tiéu hoa (bao gbm duéi da,
trong co, va trong tinh mach), mdc du duong dung thich hop nhét theo truong hop
dugc dua ra bt ky sé& tuy thudc vao vat chi cu thé, va ban chat va mic do nghiém
trong cua tinh trang bénh ma dbi voi tinh trang bénh d6 thanh phﬁn hoat tinh dugc su
dung. Duogc phim nay c6 thé dugc thé hién thong thuong dudi dang liéu luong don

vi va duge diéu ché bing bt ky cac phuong phap da biét trong linh vuc duoc pham.

Nhu duoc str dung & ddy, thuat ngit “cac mudi dugc dung” chi ééc mudi duge
didu ché tir cac bazo hoic axit dugc dung khong doc. Khi hop chét theo sang ché 13
¢é tinh axit, thi mudi twong g cua no6 co thé duogc didu ché mét cach thuén tién tir
cac bazo dugc dung khong doc, bao gém céc bazo vO co va cac bazo hitu co. Cac
mudi thu dugc tir cac bazo v co nay bao gém nhdm, amoni, canxi, déng (mot va
hai), st (I1I), sét (1), lithi, magie, mangan (hai va ba), kali, natri, k&m va cac mudi
trong tw. Pugc dic biét uu tién 1a cac mubi amoni, canxi, magie, kali va natri. Cac
mudi thu dugc tir cac bazo hitu co duge dung khong ddc bao gdm cic mudi ctia amin
bac mdt, bac hai, va béc ba, cling nhu cac amin vong va cac amin dugc thé nhu cac
amin duoc thé c6 trong ty nhién va duge tdng hop. Céc bazo hitu co duge dung khong
doc khac tir do cac mudi c6 thé dugc tao thanh bao gém nhua trao ddi ion nhu, vi du,
arginin, betain, cafein, cholin, N,N’-dibenzyletylendiamin, dietylamin, 2-
dietylaminoetanol, 2-dimetylaminoetanol, etanolamin,  etylendiamin,  N-
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etylmorpholin, N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin,
isopropylamin, lysin, metylglucamin, morpholin, piperazin, piperidin, nhyua
polyamin, procain, purin, theobromin, trietylamin, trimetylamin, tripropylamin,

trometamin va chat tirong tu.

Nhu duoc st dung & ddy, thuét ngir “cac axit duge dung khong doc” bao gbm
c4c axit vo co, cac axit hitu co, va cac mubi dugc diéu ché tir cac axit nay, vi du, axit
axetic, axit benzensulfonic, axit benzoic, axit camphorsulfonic, axit xitric, axit
etansulfonic, axit fumaric, axit gluconic, axit glutamic, axit bromhydric, axit
clohydric, axit isethionic, axit lactic, axit maleic, axit malic, axit mandelic, axit
metansulfonic, axit muxic, axit nitric, axit pamoic, axit pantothenic, axit phosphoric,
axit suxinic, axit sulfuric, axit tartric, axit p-toluensulfonic va axit tuong tu. Puoc uu
tién 1a axit xitric, axit bromhydric, axit clohydric, axit maleic, axit phosphoric, axit

sulfuric, va axit tartric.

Trong thuc té, cac hop chét theo sang ché, hodc cac mubi dugc dung cua no,
ciia sang ché nay c6 thé duoc két hop dudi dang thanh phan hoat tinh trong hdn hop
tron ky véi chit mang dugc theo k¥ thuét tao hop chét dugc thong thuong. Chét mang
6 thé co6 cac dang khac nhau phu thudc vao dang ché pham mong mudn st dung, vi
du, qua dudng miéng hodc ngoai duong tidu hoa (bao gdm trong tinh mach). Nhu
vay, dugc phém theo sang ché ¢6 thé duogc thé hién dudi dang don Vi rdi rac thich
hop dé ding qua duong miéng nhu vién nang, vién nhong hodc vién nén mdi vién ¢c6
chtra luong dinh trude cla thanh phﬁn hoat tinh. Ngoai ra, dugc phém c6 thé duoc
thé hién duédi dang bot, dudi dang hat, duéi dang dung dich, dudi dang huyén phu
trong chét 1éng chita nudc, dudi dang chét 16ng khong chtra nude, dudi dang nhil
twong dau trong nudc hodc dudi dang nhil trong nudc trong dau. Ngoai cac dang lidu
luong thong thuong néu trén, cac hop chit theo sang ché, va/hodc (cic) mudi dugc
dung cta no, cling co thé dugc dung bang phuong phap giai phong c6 kiém soat
va/hodc thiét bi van chuyén. Céc dugc phim c6 thé duoc didu ché theo bt ky phuong
phap san xuét thudc nao. Nhin chung, cic phuong phép nay bao gbdm budc dua thanh
phan hoat tinh két hop voi chit mang ma c4u thanh mot hodc nhiéu thanh phan can
thiét. Nhin chung, dugc phim dugc didu ché bang céch tron ddng nhat va k§ thanh
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phan hoat tinh v6i chat mang 16ng hodc cac chit mang ran dugc chia nhé hodc ca hai.

San pham nay sau d6 c6 thé duoc tao hinh thong thuong thanh dang mong mudn.

Nhu vay, dugc phém theo sang ché nay c6 thé bao gdm chit mang dugc dung
va hop chat hogc mubi dugc dung cta cac hop chét theo sang ché. Cac hop chét theo
sang ché, hodc cac mudi duge dung cua no, ciing co thé dugc bao gém trong dugc
pham két hop v6i mdt hodc nhiéu hop chit ¢6 hoat tinh didu tri khac. Chit mang dugc
dung dugc st dung co thé 13, vi duy, chét rén, chét 16ng, hodc chét khi. Cac vi du vé
chét mang rén bao gém lactoza, tealba, sucroza, bt talc, gelatin, aga, pectin, acaxia,
magie stearat, va axit stearic. Cac vi du vé cac chit mang 16ng 12 sird duong, dau lac,

dau 6liu, va nudc. Cac vi du vé chit mang khi bao gdm cacbon dioxit va nito.

Trong viéc bao ché dugc phdm d6i voi dang lidu lugng dung qua duong miéng,
6 thé st dung mdi truomg dugc thong thuong bat ky. Vi dy, nude, glycol, dau, rugu,
chét tao huong, chét bao quan, chét mau va chét tuong tu c6 thé duoc str dung dé tao
thanh ché pham 16ng ding qua duong miéng nhu huyén ph, cdn ngot va dung dich;
trong khi cac chit mang nhu tinh bot, duong, xenluloza vi tinh thé, chit pha loang,
chéit tao hat, chét boi tron, chat lién két, chat 1am phan rd, va chét tuong ty c6 thé
duoc st dung dé tao thanh cac ché phém ran dung qua dudng miéng nhu bdt, vién
nang va vién nén. Do d3 st dung, vién nén va vién nang la cac don vi lidu luong dung
qua dudng miéng dugc uu tién nhd d6 chat mang dugc dung dang rén duge st dung.
M&dt cach tiy chon, vién nén ¢6 thé duoc bao theo k¥ thudt c6 nude hodc khong co

nudc tiéu chuan.

Vién nén chira ché phim theo sang ché co thé 1a dugc didu ché bang cach nén
hodc dic, mdt cach tiry chon v6i mot hogc nhiéu thanh phﬁn phu tr¢ hodc ta dugc.
Cé4c vién nén duge nén ¢o thé dugc didu ché béng cach nén, trong may thich hop,
thanh phﬁn hoat tinh & dang chay tu do nhu bot hodc vién nén, mot cach tuy chon
dugc tron voi chit gin két, chit bdi tron, chét pha loang tro, chit c6 hoat tinh bé mat
hodc chit 1am phan tan. Vién nén duoc duc ¢o thé dugc tao ta bang cach dac trong
may thich hop, hoén hop cia hop chit dang bot duge 1am 4m v6i chit pha lodng long

tro.
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Dugc pham theo sang ché co thé ¢ chita hop chét theo sang ché (hodc cac
mudi dugc dung cta n6) 1am thanh ph?m hoat tinh, chit mang dugc dung, va mot cach
tiy chon mot hodc nhidu chat diéu tri khac hoic ta dugce. Duogc phém dung ngay dugc
nay bao gdm cic duge pham thich hop dé dung qua dudng miéng, dudng tryc trang,
dung khu trd, va ngoai dudng tiéu hoa (bao gdm duéi da, trong co, va trong tinh
mach), mic du dudng dung thich hop nhét theo trudng hgp dugc duara bat ky s& tiry
thudc vao vét chu cu thé, va ban chét va mic dd nghiém trong cta tinh trang bénh ma
ddi vai tinh trang bénh d6 thanh phan hoat tinh dugc sir dung. Duoc pham nay c6 thé
duoc thé hién thong thuong duéi dang lidu lugng don vi va duogc didu ché bang bét

ky cac phuong phéap da biét trong linh vuc duge pham.

Dugc phim theo sang ché thich hop dé diing ngoai dudng tiéu hoa ¢d thé duoc
didu ché dudi dang dung dich hodc huyén phu cta hoat chét trong nudc. Chét hoat
dong bé mit thich hop c6 thé bao gdm nhu, vi du, hydroxypropylxenluloza. Thé phan
tan cling co thé dugc diéu ché trong glyxerol, polyetylen glycol 16ng, va cac hon hop
ciia n6 trong dau. Ngoadi ra, chit bao quéan c6 thé duge bao gdbm dé ngan ngira sy phat

trién c6 hai cta vi sinh vat.

Duoc pham theo sang ché thich hgp ding d8 tiém bao gdm dung dich hodc ’_[hé
phan tan chira nudc vo trung. Ngoai ra, dugc phim c6 thé & dang bot vo trung dé diéu
ché ngay tirc thi dung dich hodc thé phan tan ding dé tiém vo trung nay. Trong tht ca
cac trudng hop, dang tiém cubi cing can phai vo trung va can phai chay duoc mot
cach hiéu qua dé d& str dung trong xy lanh. Dugc pham nay cAn phai bén trong cic
diéu kién san xuét va bao quan; nhu vy, t6t hon 12 can phai dugc bdo quan chéng lai
hoat dong 14y nhiém cta céc vi sinh vét nhu vi khun va nAm. Chét mang co thé 1a
dung modi hodc moi truong phan tan c6 chira, vi du, nudc, etanol, polyol (vi du,
glyxerol, propylen glycol va polyetylen glycol 16ng), dau thuc vat, va cac hdn hop
thich hop cta no.

Dugc pham theo sang ché c6 thé & dang thich hop dé st dung tai chd nhu, vi
du, sol khi, dang kem, thubc ma, thudc 16ng, thude bot, nuée sic miéng, nude sic
hong, va dang twong tu. Ngoai ra, dugc phdm c6 thé & dang thich hop dé str dung
trong thiét bi dung qua da. Céc ché phdm nay c6 thé dwoc didu ché, st dung hop chét
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theo sang ché, hodic cac mudi duge dung ciia no, thong qua phuong phap xur ly thong
thuodng. Dé lam vi du, thudc kem hoic thubc m& duoc didu ché baing cach tron vat
lidu wa nude va nude, cung v6i khoang 5% khbi luong dén khoang 10% khéi lugng

ctia hop chat, dé tao ra thudc kem hogc thude mg c6 tinh nhat quan mong mubn.

Dugc phim theo sang ché nay c6 thé 13 & dang thich hop dé dung qua tryc
trang trong do chét mang 1a chét r&n. T6t hon 12 hdn hop tao thanh vién dan dang lidu
don vi. Chat mang thich hop bao gbm bo cacao va cac nguyén liu khac duogc st dung
thong thuong trong linh vyc. Cac vién dan co thé duoc tao thanh thuan tién dau tién
bang cach trdn ché pham véi (c4c) chAt mang mém hogc néng chay sau d6 lam lanh

va tao hinh trong khuon duc.

Ngoai thanh phan chit mang néu trén, dugc phim dugc md ta & trén c6 thé
bao gdm, khi can, mot hodc nhiéu thanh phan chit mang khéac nhu chét pha loang,
chit dém, chit tao huong, chét lién két, chat co hoat tinh bé mit, chét 1am dic, chét
bdi tron, chét bao quan (bao gbm chét chdng oxy hoa) va chét twong tu. Ngoai ra, cac
chét phu trg khac c6 thé duoc bao gdm dé 1am cho ché phim dang truong v6i mau
ctia ngudi nhan dugc du dinh. Duge phém chtra hop chét theo séng ché, va/hoic céc
mudi duge dung cta no, cling c6 thé dugc didu ché dudi dang chit c6 dang bot hodc

dang 1éng.

Luong tiém ning cia chit cht van mGluR cAn dugc st dung két hop véi lugng
hitu hiéu cia hop chét duoc boc 10 duge mong doi ndm trong khoang tir khoang 0,1
miligam trén mot kilogam thé trong trong mot ngay (mg/kg/ngay) dén khoang 100
mg/kg/ngdy va dugc mong doi 1a it hon so véi khéi lugng ma cAn dé tao ra hiéu qua
tuong tu khi dugc ding ma khong ¢6 luong hitu hig¢u ciia hgp chat duoc boc 19. Luong
dugc uu tién cua chét chu van mGIuR dugce dung ddng thoi 12 ¢6 kha ning duoc xéc

dinh boi nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat.

Trong cac didu kién diéu tri ma cin 1am ting hoat dong cua thu thé huéng
chuyén hoa glutamat thi mirc liéu lwong thich hgp nhin chung s€ nam trong khoang
tir 0,01 dén 500 mg trén mot kg thé trong ctia bénh nhén trong mot ngay va co thé
dugc dung mot lidu hodc nhiéu lidu. Tt hon 13, muc lidu lwong s& nam trong khoang

ti khoang 0,1 dén khoang khoang 250 mg/kg trong mot ngay, t6t hon 1a tix 0,5 dén
79

79/168



44372

100 mg/kg trong mot ngay. Mirc liéu luong thich hgp co6 thé nam trong khoang tur
0,01 dn 250 mg/kg trong mdt ngay, khoang tir 0,05 dén 100 mg/kg trong mot ngay,
ho#c khoang tur 0,1 dén 50 mg/kg trong mot ngay. Trong khoang nay, lidu luong c6
thé nam trong khoang tir 0,05 dén 0,5, tir 0,5 dén 5,0 hodc tr 5,0 dén 50 mg/kg trong
mdt ngay. Dé dung qua dudng miéng, dugc pham tét hon 1a duge cung chp duéi dang
vién nén chira tr 1,0 dén 1000 miligam thanh phﬁn hoat tinh, cu thé 12 1,0, 5,0, 10,
15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900 va 1000
miligam thanh phén hoat tinh dé diéu chinh triéu ching theo lidu lugng cua bénh
nhéan cAn diéu tri. Hop chit ¢6 thé duoc st dung theo ché do tir 1 dén 4 14n trong mot
ngdy, t6t hon 1a mot 13n hogc hai 1dn mdt ngay. Ché d6 dinh luong nay co6 thé duoc

didu chinh dé tao ra dap tmg tri liéu t61 uu.

Tuy nhién, dugc hiéu 12 muc liéu luong cu thé dbi v6i bénh nhan cu thé bat ky
s& tiy thudc vao nhidu yéu t. Céc yéu t6 nay bao gdm do tudi, thé trong, tinh trang
stic khoe chung, gidi tinh, va ché do an cua bénh nhan. Céc yéu té khac bao gbm thoi
gian va duong dung, tdc do bai tiét, két hop thude, va loai va mirc do nghiém trong

cua bénh cu thé dang diéu tri.

Duogc phém duogc boc 10 ¢co thé con bao gém céac hop chét c6 hoat tinh diéu tri

khac, ma thuong dugc ap dung trong viéc diéu tri c4c tinh trang bénh ly néu trén.

Cén hiéu rr?lng dugc phém dugc boc 10 co thé duogc diéu ché tir cac hop chét
dugc bdc 16. Cling cAn hiéu r%lng duoc phém duogc bde 16 co thé duoc st dung trong
cac phwong phép st dung dugc boc 10.

Puoc boc 16 thém & ddy 1a duge phim chira mot hogc nhiéu chét 1am ting hiéu
luc mGluR4 dugce boc 10 va chit mang dugc dung.

Do vay, dugc phém theo sang ché bao gdm dugc pham c6 chira mot hodc nhidu
thanh phan hoat tinh khac, ngoai hop chét theo sang ché.

Hon hop néu trén bao gdm hdn hop cua hop chét dugc boc 10 khong chi voi
mot hop chét ¢6 hoat tinh khac, ma ca véi hai hodc nhiéu hop chét ¢6 hoat tinh khéc.
Tuong ty, cac hop chat dugc boc 10 ¢o thé duogc st dung két hop véi cac dugce chét

khéac ma duoc str dung trong viéc ngén ngtra, di€u tri, kiém soét, cai thién hodc lam
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giam nguy co cla cac bénh hodc cac tinh trang bénh ma céac hop chét duogc boc 10 1a
hitu ich ddi v6i cac bénh d6. Cac duge chit khac nay c6 thé duoc st dung, bé‘mg
dudng dung va véi lugng dugc sir dung thong thuong cho muc dich d6, dong thoi
hodc 1an luot véi hop chét theo sang ché. Khi hop chit theo sang ché dugc st dung
déng thoi véi mot hodc nhiéu dugc chét khac, thi duoc phém chtra cac duoc chit khac
nay ngoai hop chét theo sang ché 14 dwgc uu tién. Do vay, dugc pham theo sang ché
bao gdm dugc phdm ma ciing c6 chita mot hodc nhidu thanh phan hoat tinh khéc,

ngoai hgp chét theo sang ché.

Ty 16 khéi luong gitta hop chét theo sang ché voi thanh phdn hoat tinh thir hai
c6 thé dugce thay dbi va sé tuy thudc vao lidu hitu hiéu ctia mdi thanh ph?m. Nhin
chung, lidu hitu hiéu cia mdi thanh ph?m s& dugc st dung. Nhu vay, vi du, khi hop
chit theo séng ché dugc két hop v6i mot chét khac, thi ty 18 khéi lugng giita hop chét
theo sang ché véi chit con lai thong thudng s& nam trong khoang tir khoang 1000:1
dén khoang 1:1000, t&t hon 12 ndm trong khoang tir khoang 200:1 dén khoang 1:200.
Hdn hop cua hop chit theo sang ché va céac thanh phén hoat tinh khac nhin chung s€
nam trong khoang néu trén, nhung trong mdi truomg hop, lidu hitu hiéu ctia mdi thanh

phﬁn hoat tinh can duge st dung.

Trong hdn hop nay, hop chét theo sang ché va céc thanh phan hoat tinh khac
c6 thé dugc st dung riéng hodc trong hdn hop. Ngoai ra, viéc stt dung mot thanh phan

6 thé 13 trude, ddng thoi vé6i, hodc sau khi dung (céc) chét khac.

Do vay, céc hop chit theo sang ché c6 thé dugc st dung mdt minh hodc Kkét
hop véi cac chét khac ma duge biét 1a c6 1¢i trong cac huéng dAn ctia sang ché hodc
cac duoc chét khac ma tac dong dén cac thu thé hodc cac enzym ma hodc la lam tang
hiéu qua, do an toan, sy thuan tién, hodc 1a 1am giam tac dung phu khdong mong mudn
hoidc ddc tinh cua cac hop chit duge boc 10. Hop chét theo sang ché va chét con lai
¢6 thé duoc dung dong thoi, hodc trong tri liéu ddng thoi hodc trong hdn hop ¢b dinh.

Theo mdot khia canh, hop chét c6 thé duge st dung két hop véi chét chdng
Alzheimer, chit ¢ ché beta-secretaza, chét tc ché gama-secretaza, chét uc ché

HMG-CoA reductaza, NSAIDS (thubc khéng viém khong c6 steroit) bao gbm
ibuprofen, vitamin E, va cac khang thé khang amyloit. Theo mdt khia canh khac, hop
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chét theo sang ché co thé dugc sir dung két hop véi thubc giam dau, thudc ngt, chit
chéng lo Au, chit chéng loan tim than, chit chéng lo 4u, xyclopyrolon,
imidazopyridin, pyrazolopyrimidin, thubc an thin thir yéu, cac chét cht van va chét
dbi khang melatonin, chét gay tiét melatonin, benzodiazepin, barbiturat, chét dbi
khang SHT-2, va chét trong tw, nhu: adinazolam, allobarbital, alonimid, alprazolam,
amisulpride, amitriptylin, amobarbital, amoxapin, aripiprazol, bentazepam,
| benzoctamin, brotizolam, bupropion, busprion, butabarbital, butalbital, capuride,
carbochloral, chloral betain, chloral hydrat, clomipramin, clonazepam, cloperidon,
clorazepat, chlordiazepoxide, clorethat, chlorpromazin, clozapin, cyprazepam,
desipramin, dexclamol, diazepam, dichloralphenazon, divalproex, diphenhydramin,
doxepin, estazolam, ethchlorvynol, etomidat, fenobam, flunitrazepam, flupentixol,
fluphenazin, flurazepam, fluvoxamin, fluoxetin, fosazepam, glutethimit, halazepam,
haloperidol, hydroxyzin, imipramin, lithi, lorazepam, lormetazepam, maprotilin,
mecloqualon, melatonin, mephobarbital, meprobamat, methaqualon, midaflur,
midazolam, nefazodon, nisobamat, nitrazepam, nortriptylin, olanzapin, oxazepam,
paraldehyt, paroxetin, pentobarbital, perlapin, perphenazin, phenelzin, phenobarbital,
prazepam, promethazin, propofol, protriptylin, quazepam, quetiapin, reclazepam,
risperidon, roletamit, secobarbital, sertralin, suproclon, temazepam, thioridazin,
thiothixen, tracazolat, tranylcypromain, trazodon, triazolam, trepipam, trixetamit,
triclofos, trifluoperazin, trimetozin, trimipramin, uldazepam, venlafaxin, zaleplon,
ziprasidon, zolazepam, Zolpidem, va cac mudi cia nd, va hdén hop clia no, va chét
tuong ty, hodc hop chit theo sang ché c6 thd dwoc st dung két hop v6i st dung

phuong phap vét 1y nhu véi tri liéu bang 4nh séng hodc kich thich bang dién.

Theo mot khia canh khéc, hop chat c6 thé duoc sir dung két hop voi levodopa
(¢6 hodc khong ¢ chét trc ché decarboxylaza ngoai ndo chon loc nhu carbidopa hodc
benserazit), chit chéng chéng tiét cholin nhu biperiden (mot cach tuy chon dudi dang
mudi hydroclorua hodc lactat cua nd) va trihexyphenidyl (benzhexol) hydroclorua,
chét tc ché COMT nhu entacapon, chét tc ché MOA-B, chét chéng oxy hoa, chét
d6i khang thu thé A2a adenosin, chét chu van gly tiét cholin, chét dbi khang thu thé
NMDA, chét dbi khang thu thé serotonin va chét chi van thy thé dopamin nhu
alentemol, bromeriptin, fenoldopam, lisuride, naxagolide, pergolide va pramipexol.
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S& danh gié dugce réng chét chu van dopamin c6 thé & dang mudi dugc dung, vi du,
alentemol hydrobromua, bromcriptin mesylat, fenoldopam mesylat, naxagolide
hydroclorua va pergolide mesylat. Lisuride va pramipexol thuong dugc s dung &

dang khong phai dang mubi.

Theo mot khia canh khéc, hop chit c6 thé duoc st dung két hop véi hop chét
tr cac 16p phenothiazin, thioxanten, dibenzazepin di vong, butyrophenon,
diphenylbutylpiperidin va indolon cia chdt an thin. Cac vi du thich hop vé
phenothiazin bao gﬁ‘)m chlorpromazin, mesoridazin, thioridazin, axetophenazin,
fluphenazin, perphenazin va trifluoperazin. Cac vi du thich hop vé céc thioxanten bao
gdm chlorprothixen va thiothixen. Vi du v& dibenzazepin 1a clozapine. Vi du veé
butyrophenon 12 haloperidol. Vi du vé diphenylbutylpiperidin 1a pimozide. Vi du vé
indolon 13 molindolon. Céc chét an thin khac bao gdém loxapin, sulpiride va
risperidon. S€ danh gia duoc rang cac chét an than khi dugc st dung két hop véi hop
chit theo sang ché c6 thé & dang mubi duge dung, vi dy, chlorpromazin hydroclorua,
mesoridazin besylat, thioridazin hydroclorua, axetophenazin maleat, fluphenazin
hydroélorua, flurphenazin enathat, fluphenazin decanoat, trifluoperazin hydroclorua,
thiothixen hydroclorua, haloperidol decanoat, loxapin suxinat va molindon
hydroclorua. Perphenazin, chlorprothixen, clozapin, haloperidol, pimozide va
risperidon thudng dugc st dung & dang khong phai dang mubi. Nhu vay, hop chét
theo sang ché ¢6 thé dugc str dung két hop vdi axetophenazin, alentemol, aripiprazol,
amisulpride, benzhexol, bromcriptin, biperiden, chlorpromazin, chlorprothixen,
clozapin, diazepam, fenoldopam, fluphenazin, haloperidol, levodopa, levodopa vé1
benserazit, levodopa véGi carbidopa, lisuride, loxapin, mesoridazin, molindolon,
naxagolide, olanzapin, pergolide, perphenazin, pimozide, pramipexol, quetiapin,
risperidon,  sulpiride, tetrabenazin, trihexyphenidyl, thioridazin, thiothixen,

trifluoperazin hodc ziprasidon.

Theo mot khia canh, hop chét c6 thé duge st dung két hop voi chét chéng
trAm cam hodc chét chdng lo au, bao gbm céc chét tre ché sy tai hip thu norepinephrin
(bao gdm ba vong amin bac ba va ba vong amin béc hai), cac chét trc ché tai hap thu
serotonin choc loc (SSRI), cac chét e ché monoamin oxidaza (MAOI), cac chét trc

ché thuan nghich cia monoamin oxidaza (RIMA), cac chit Gc ché tai hap thu
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serotonin va noradrenalin (SNRI), cac chét dbi khang yéu td giai phong corticotropin
(CRF), chit dbi khang thu thé a-adreno, chit dbi khang thu thé neurokinin-1, chét
chéng trAm cam khong dién hinh, benzodiazepin, céc chit chu véan hoic chat dbi
khang 5-HTJA, dic biét 13 cac chét chii van mot phan 5-HT1A, va céc chét ddi khang
yéu td giai phong corticotropin (CRF). Cac chét cu thé bao gdm: amitriptylin,
clomipramin, doxepin, imipramin va trimipramin; amoxapin, desipramin, maprotilin,
nortriptylin va protriptylin; fluoxetin, fluvoxamin, paroxetin va sertralin;
isocarboxazid, phenelzin, tranylcypromin va selegilin; moclobemide: venlafaxin;
duloxetin; aprepitant; bupropion, lithi, nefazodon, trazodon va viloxazin; alprazolam,
chlordiazepoxide, clonazepam, chlorazepat, diazepam, halazepam, lorazepam,
oxazepam va prazepam; buspiron, flesinoxan, gepiron va ipsapiron, va cac mubi duge

dung cda chung.

Trong viéc diéu tri cac tinh trang bénh ma can lam ting hiéu lyc hoat dong cua
mGluR4 mtc lidu luong thich hgp thong thuong s& nam trong khoéang tir 0,01 dén
500 mg trén mot kg thé trong cta bénh nhan trong mot ngay ma ¢6 thé dugc dung
mdt lidu hodc nhidu lidu. Tét hon 13, muc lidu lugng s& nam trong khoang tir khoang
0,1 dén khoang 250 mg/kg trong mdt ngay; tot hon 13 khoang tur khoang 0,5 dén
khoang 100 mg/kg trong mot ngay. Mirc liéu luong thich hgp c6 thé nam trong
khoang tr 0,01 dén 250 mg/kg trong mdt ngay, khodng tir 0,05 dén 100 mg/kg trong
mdt ngdy, hodc khoang tir 0,1 dén 50 mg/kg trong mot ngay. Trong khoang nay, lidu
luong nay co thé nim trong khoang tir 0,05 dén 0,5, tir 0,5 dén 5 hodc tir 5 dén 50
mg/kg trong mot ngay. DPé dung qua qua dudong miéng, cac duge phim t6t hon 1a
duogc cung cép & dang vién nén chua tir 1,0 dén 1000 miligam thanh phan hoat tinh,
cu thé 12 1,0, 5,0, 10, 15. 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750,
800, 900, va 1000 miligam thanh phan hoat tinh dé didu chinh tridu chimg cta lidu
lugng cho bénh nhén can diéu tri. Cac hop chét c6 thé dugc dung theo ché do tur 1
dén 4 14n trong mot ngay, t6t hon 12 mot 1an hogc hai 14n trong mot ngay. Ché d6 lidu
lugng nay co thé duoc didu chinh dé tao ra dap tmg tri liéu tdi wu. Tuy nhién, s& duoc
hidu ring mue lidu lugng cu thé va s6 lan dung lidu déi v6i bénh nhan cu thé bat ky
¢6 thé thay dbi va sé tuy thudc vao nhiéu yéu t6 bao gbm hoat tinh ctia hop chét cu
thé dugc sir dung, do 4n dinh chuyén hoa va do dai tac dung cua hop chéit do, do tudi,
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thé trong, tinh trang strc khoe chung, gidi tinh, ché do #n, cach dung va thoi gian
dung, tdc do bai tiét, két hop thude, mirc 6 nghiém trong cia tinh trang bénh cu thé,
va vat chu trai qua tri li€u.

Theo mot khia canh, sang ché d& xuét duoc phém chira hop chit duoc boc 16
& day hodc mudi duge dung ctia n6 hodc din xuit dugc dung ctia no; va chét mang

dugc dung.

Theo mot khia canh, séng ché dé xuat dugc pham chtra hop chat c6 cau truc

dwoc thé hién bang cong thuc dudi day:

R7 Rg—Rg
Ry
XXM
Xqg” N
A
\N Ny / N
N 1c \
Rg ,
trong d6:
A dugc chon tu
(0] Xq §
v X N
XZD’\ X . X = Y
” |i :> Xi0
Xoa X Xo2eee 7/ *
\Xzs/ "% , hoac *

Xia: CH, CRy, hodac N;
Xis: CH, CRj, hodc N;
Xic: CH, CRy, hodc N;
Xaa: CH, CR1, N, NHa;
X,g: CH, CRi, N, NHy;
Xoc: CH, CRi, N, NHy;
Xop: CH, CRy;
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Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CRy, S, NH, hodc N;

X7: CH, CRy, hodc NH, N;

Xs: CH, CR1, NH, N, S, hodc O;

Xo: CH, CRy, hoac N;

Xi0: CH, CR1, hodc N;

mdi Ry 14 doc 1ap va dugc chon tir H, D, OH, NH», NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hoéc
alkyl-alkoxy;

mdi Ry 12 ddc 1ap va duge chon tir H, D, OH, CONH2, NH, NR3R4, ORs, F,
CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN, metoxy,
alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

Rs dugc chon tir H, alkyl, alkoxy, hodgc OH;
R4 dugc chon tir H, alkyl, alkoxy, hogc OH;
Rs duoc chon tir H, hodc alkyl;

R¢ 12 H, CH3 hodc CDs;

R7 14 O hodc —CO—;

Rj 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong duoc thé va dugc chon ti H, heteroaryl, aryl,
heteroxycloalkyl, di vong chtra oxy, xycloalkyl, CD3, CF, CD,-CHs, alkyl, CHs,

nla 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi duoc chon, co
thé tuy y dugc thé b%lng mot hodc nhidu nhom sau day: H, D, OH, CONHa, NHa,
NR3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung cua ching

hodc din xuat duge dung cla ching; va chat mang duoc dung.
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Séang ché ciing boc 1§ duoc pham chtra hop chét c¢6 cong thic dudi day:

PN

R7 1 "Rg—Rg

trong d6 A la:
0

R, N

Y
. &/M . . < R .
(1) . trong d6 X4 1a CH, hodc CRy; va Ry la NHa, F, hodc

OH; hodc
~ A
(i1) Xa : trong d6 X»: CH, hodc CRi -X3: CH, hodc CR1;X4: CH,

hoac CR1; va
R1 ddc 1ap 1a CH3, F, Cl, NHa, hodc OH; hodc

(0]
N
E ﬁ/u\*
iy S

hozic mubdi dugc dung cta chiing hodc din xuét duoc dung cta ching; va chat

- trong d6 Xa: CH, hodc CRy; va R1 NHa, hodc OH;

mang dugc dung.
D. Phuong phéap st dung hop chét va dugc phdm
mGluR4 thudc ho phu mGluR nhém IIT va chu yéu nam & vung trude khép

than kinh trong hé than kinh trung wong & d6 n6 c6 chuc ning nhu 1 thu thé tuy dong
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va thu thé khéc loai dé d@idu tiét sy giai phong ciia ca GABA va glutamat. Ngoai ra,
mGluR4 cling dugc biéu hién & mac thip trong mot s6 ving sau synap. mGluR4 dugc
bidu hién trong hdu hét cac ving cua ndo, cu thé 13 trong cac noron duoc biét 13 dong

vai tro chinh trong cac chirc nang dudi ddy cua CNS:

a) hoc tap va ghi nhd;

b) didu tiét su chuyén dong cht dong va cic chirc nang van ddng khéc;

¢) hoc van dong;

d) phan tng xtic cam;

e) hinh thanh théi quen, bao gbm cac nhiém vu lap di 1ap lai va duy tri tiép
dién thong qua qua trinh xtt 1y;

f) hé théng khen thudng;

g) thi giac va khuru giac;

h) chtrc nang tiéu ndo;

i) an va didu chinh hocmon dudi ddi; va

j) ngt va tinh.

Nhu vy, mGluR4 déng vai tro chinh trong sy diéu bién cac bénh lién quan

dén CNS, cac hdi chimg va cac bénh hodc tinh trang bénh khong lién quan dén CNS,

tuong tu, vi du,

a) bénh Parkinson, hoi chirng Parkinson, va cac 161 loan khac di kém véi mat

van dong hodc van dong cham;
b) loan truong luc co;

¢) bénh Huntington va cac rbi loan khac di kém v6i sy chuyén dong khong chl

dong va loan van dong;
d) hoi chimg Tourette va roi loan tic ¢6 lién quan;
e) rbi loan xung luc/cudng bic va cac roi loan hanh vi duy tri tiép dien khac;

f) rdi loan do nghién (bao gébm nghién ma tay, roi loan &n udng), va
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g) bénh tam than phén ligt va cac r6i loan tAm than khac;
h) r6i loan céng thing sau chén thuong;
i) 161 loan lo au;

j) anh hudng van dong sau khi dung rugu hodc cac rdi loan vén dong do ma

tuy gy ra khac;
k) su cau thic s6 phan than kinh va su séng sét noron than kinh;
1) bénh dong kinh;
m) cac bénh ung thu nhét dinh, vi du, u nguyén ty bao;
n) tiéu dudng typ 2, va’hodc cac r6i loan chuyén hoa khac; va
0) chit ting cuong/che mui vi.

Cac hop chét dugc bodc 10 ¢ thé hoat dong nhu chét tang hiéu lyc hoat dong
cua thu thé hudng chuyén hoa glutamat (mGluR4). Do d6, theo mdt khia canh, céc
hop chét duge boc 16 ¢6 thé duge ding 8 didu tri mot hodc nhidu réi loan di kém véi

mGluR4 ma d3n dén su loan chirc nang ¢ dong vét co vu.

Cac hop chat dugc boc 16 ¢o thé duoc str dung dudi dang cac chit don hoic
két hop v&i mot hodc nhiéu dugc chét khéc trong viéc diéu tri, ngin ngira, kiém soat,
cai thién hodc lam giam nguy co cua cac bénh, cac rdi loan va cic tinh trang bénh néu
trén ma cac hop chét ¢6 cong thirc T hodc cac dugce chét khac c6 tac dung ddi voi cac
bénh do, trong do su két hop cac dugc chét cing nhau 12 an toan hon va hiéu qud hon
s0 v4i dung chi mot loai duge chét. Céc duogc chét con lai ¢6 thé duoc st dung bang
duong ding va lugng thong thudng duge st dung do do, ddng thoi hodc 1an luot véi
hop chét dugc boc 10. Khi hop chét dugc boc 10 duge su dung ddng thoi voi mot hodc
nhiéu dugc chét khac, thi dugc phém o dang lidu luong don vi chira cac dugc chét
nay va hop chit dugc boc 19 1a dugce wu tién. Tuy nhién, li¢u phap Kkét hop cling ¢
thé dugc st dung theo kiéu chdng 1én nhau. Ciing dugc thdy rang hon hop clia mot
hoéc nhiéu thanh phén hoat tinh va hop chit dugc boc 10 s& hitu hiéu hon so v4i chi

dung mdt loai dugc chét.
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1. Phuong phap diéu tri

Cac hop chét dugc mo ta & day la hiru ich dé diéu tri, ngin ngira, cai thién,
kiém so4t hodc 1am giam nguy co cua cac rdi loan than kinh va tAm than di kém v6i
loan chirc ning glutamat. Nhu vay, sang ché mé ta phuong phap diéu tri hodc ngan
ngira rdi loan & dbi twong bao gom bude cho dbi tuong dung it nhit mot hop chét
duoc boc 19; it nhét mdt duoc phém dugc bdc 16; va/hodc it nhit mot san phém duoc

boc 16 v6i lidu lugng va lugng hitu hidu dé diéu tri roi loan & déi tuong.

Séang ché cling m6 ta phuong phap diéu tri mot hodc nhiéu rbi loan than kinh
va tdm thin di kém véi loan chirc ning glutamat & d6i tugng bao gbdm budc cho a6i
tugng dung it nhit mot hop chét dugc boc 19; it nhat mot duoc phém duoc boc 19;
va/hodc it nhit mdt san phdm duge boc 16 véi lidu lugng va lugng hitu hiéu dé diéu

tri roi loan & doi tugng.

Céc vi du vé cac rdi loan di kém véi loan chirc nang glutamat bao gbm: cac
16i loan than kinh va tdm thin cép tinh va man tinh nhu thiéu hut cia ndo bd sau khi
ph?lu thuat bic cau dong mach vanh va céy ghép, dot quy, thiéu mau cuc bd ndo, chén
thuong tuy sdng, chén thuong dau, giam oxy khong khi tho vao chu sinh, ngirng tim,
tdn thuong noron, bénh sa sut tri tué (bao gbm bénh sa sut tri tu¢ do bénh AIDS giy
ra), bénh Alzheimer, chung mua gist Huntington, b¢nh xo ciing cot bén teo co, bénh
X0 cung rai rac, tdn thuong mét, bénh vong mac, cic r6i loan nhéan thic, bénh
Parkinson tu phat hodc do thubc gay ra, co thét co va cac rdi loan di kém vdi tinh
trang co cing co bao gbm tinh trang run, b¢nh dong kinh, hoi ching rdi loan phd tu
ky, thiéu nang tri tug, chimg co giat, bénh nhirc ntra du (bao gém bénh nhirc dau vi
nhirc nira dau), tiéu tién khong tu chu, tinh trang dung nap chét, tap tinh nghién, bao
gbm tir nghién ma tiy dén céc chit (bao gdbm thudc phién, nicotin, cdc san pham tir
thudc 14, ruou, cac benzodiazepin, cocain, thudc giam dau, thude ngu, v.v.), cac hoi
chtng di kém v&i cai nghién cac chét nay (bao gdm cac chét nhu thubc phién, nicotin,
cic san phém tir thude 14, ruou, cic benzodiazepin, cocain, thube giam dau, thube
ngd, v.v.), bénh béo phi, bénh loan tdm than, bénh tAm than phan 1iét, bénh lo au (bao
gém 161 loan lo 4u lan tda, rdi loan hoang sg, va rbi loan 4m anh cudng buc), r6i loan

tam trang (bao gom tram cam, bénh hung cam, cac rdi loan ludng cuc), dau day thén
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kinh sinh ba, mét kha ning nghe, 1 tai, sy thodi hoa diém vang ctia mét, non, phu ndo,
dau (bao gdm céc tinh trang dau cap tinh va man tinh, dau dir ddi, dau kho chira, dau
do bénh than kinh, va dau sau chin thuong), loan van dong mudn, cac 161 loan vé giéc
ngu (bao gdm chimg ng ril), 161 loan ting dong giam chi y, ri loan cu x&, bénh tiéu

duong va cac roi loan chuyén hoa khac, thay doi vi, va bénh ung thu.

R6i loan lo 4u ma c6 thé duoc diéu tri hodc ngdn ngira nho cac ché phdm dugc
bdc 10 ¢ day bao gém 61 loan lo 4u lan toa, 61 loan hoang sg, va i loan 4m anh
cudng birc. Céc tap tinh nghién bao gbm tir nghién ma tay dén cac chit (bao gdm
thube phién, nicotin, cac san phém tir thudc 14, rugu, benzodiazepin, cocain, thube
giam dau, thudc ngd, v.v.), cdc hoi chimg di kém vdi cai nghién cac chét nay (bao
gE‘)m cac chAt nhu thube phién, nicotin, cac san phém tr thude 14, rugu, benzodiazepin,

cocain, thudc giam dau, thubc ngt, v.v.) va tinh trang dung nap chét.

Nhu vay, theo mot s6 khia canh ctia phuong phép dugc mo ta, 161 loan 14 céc
rdi loan sa st tri tué, mé sang, r6i loan tri nhé, suy giam nhén thirc lién quan tudi tac,
bénh tam thin phan liét, bénh loan tim than bao gdm bénh tAm than phan liét, rdi loan
dang phan liét,.réri loan phén liét cam xuc, b1 loan hoang tudng, rbi loan tAm than
ngén han, r6i loan lién quan dén chét, cac r6i loan van dong, tu ky, thiéu ning tri tug,
bénh dong kinh, chimg mua giat, dau, bénh nhirc nira dau, bénh dai thao duong, loan
truong luc co, bénh béo phi, r&i loan &n udng, phu ndo, r6i loan ngu, chimg ngu ri,
lo 4u, rdi loan tinh cam, cac con hoang loan, tram cam don cuc, 161 loan ludng cuc,

tram cam loan tam than.

Ciing duge md ta 13 phuong phap diéu tri hodc nge‘m ngura lo au, bao gdm: cho
dbi tuong ding it nhat mot hop chit duoc boc 16; it nhat mot duge pham duge boc 10
va/hodc it nhit mot san phim dugc boc 16 voi lieu luong va lugng hitu hiéu dé diéu
tri roi loan & dbi tugng. Hién nay, ban xuét ban 1an tht fu cta Diagnostic and
Statistical Manual of Mental Disorders (DSM-1V) (1994, American Psychiatric
Association, Washington, D.C.), d& xuét dung cu chin doan bao g@)m bénh lo du va
cac rdi loan c6 lién quan. Cac bénh nay bao gdm: rdi loan hoang sg ¢6 kém theo hodc
khong kém theo chung s¢ khoang rong, ching s¢ khoang rong ma khong co tién st

vé rdi loan hoang s¢, am anh sg cu the, 4m anh so x3 hoi, roi loan xung lyc cudng
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biec, rdi loan cang thang sau chan thwong, rdi loan cang thang cap tinh, rdi loan lo du
lan toa, rdi loan lo 4u do tinh trang sirc khde néi chung, rdi loan lo 4u do chat gay ra

va rdi loan lo 4u khéc khong duoc chi ra cy the.

Theo mot khia canh, sang ché mo ta phuong phéap diéu tri loan chirc nang dan
truyén than kinh va cac tinh trang bénh khac di kém véi hoat dong cua mGIluR4 &
dong vat c6 v bao gdm budc cho dong vat c6 vi dung it nhét mot hop chét theo sang
ché & lidu luong va luong hitu hi¢u d8 diéu tri loan chirc nang & dong vat co vi. Theo
cac phuong an nhit dinh, hop chét c6 chu tric dwoc thé hién bang cong thie dudi
day:

PN

R7 1 "Rg—Rg

b
)5

/)>
z\ pZ

z
X
(@]

gl

[o)]
“

trong do:

A dugc chon tur

0 Xo H
AN

R2 N O \

* X?"— \\ /
Il ) X10
X2 / X4 ! < / *
N7 X732z o
X3 , Xg , hodc *

Xja: CH, CRj, hodc N;
X1s: CH, CRy, hodc N;
Xjc: CH, CRy, hodc N;
X,: CH, CRy, hodc N;
X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;
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Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;

X7: CH, CR1, hodac NH, N;

Xg: CH, CRy1, NH, N, S, hodc O;

Xo: CH, CRy, hodc N;

Xi0: CH, CR1, hodc N;

mdi Ry 13 ddc 14p va dugce chon tr H, D, OH, NHa, NR3R4, ORs, F, CHF, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tlty y ¢6 mat, doc 1ap va dugc chon tir H, D, OH, CONH>, NHa, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R;3 duge chon tir H, alkyl, alkoxy, hodc OH;

R4 duoc chon tir H, alkyl, alkoxy, hodc OH;

Rs duge chon tir H, hodc alkyl;

R¢ 12 H, CH3 hoac CDs;

R7 13 O hodc —CO—;

Rg 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duogc thé hodc khong dugc thé va dugc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CF2, CD»-CHs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, c6
thé tuy ¥ duge thé bing mét hodc nhiéu nhom sau day: H, D, OH, CONH, NHa,
NR;R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3, CN,

metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung cta ching.
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Theo mot khia canh, sang ché d& xuit phuong phép tang higu luc hoat dong
ca mGluR4 & ddi tugng bao gdm bude dung cho d6i twong it nhat mot hop chét theo
sang ché & liéu lwong va lugng hitu hiéu @8 diéu tri loan chirc nang ¢ dong vét c6 vu.
Theo cac phuong an nhét dinh, hop chét ¢6 clu tric duge thé hién b%mg cong thirc

duoi day:

=
x
(@]

"

o

trong do:

A duogc chon tu

Xja: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xjc: CH, CRy, hodc N;

X,: CH, CRy, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;

X7: CH, CRy, hodc NH, N;

Xg: CH, CR1, NH, N, S, hodc O;
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Xo: CH, CR1, hodc N;
Xi0: CH, CR1, hodac N;

mdi Ry 12 doc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF>, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi R, tiy v ¢6 mat, ddc 1ap va duge chon tir H, D, OH, CONH2, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duoc chon tir H, alkyl, alkoxy, hodgc OH;
Rs duge chon tir H, hodc alkyl;

Re¢1a H, CHs hodc CDs;

R7 12 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duge thé hodc khong dugc thé va dugc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CFa, CD,-CHs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé tay ¥ duge thé bing mot hoge nhiéu nhém sau ddy: H, D, OH, CONH,, NHa,
NR3R4, ORs, F, CHF2, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duoc dung cta ching;
& liéu lugng va lugng hitu hi¢u dé tang hiéu lyc hoat dong cla thu thé mGluR4 & dbi

tugng.

Theo mot khia canh, sang ché @ xuit phuong phap tang hi¢u luc hoat dong
ctia mGluR4 trong it nhat mot té bao bao gdm budce cho it nhit mot té bao tiép xtc

v6i it nhit mot hop chit c6 chu tric duge thé hién bing cong thirc dudi déy:
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R Rs—R
R, 7 8 9
XA
X415~ N \
' N
A /k — /
~ N
N Xic \
Rg ,
trong do:

A dugc chon tur

e SR

, hodc ;
Xia: CH, CRjy, hodc N;
Xig: CH, CRy, hodc N;
Xjc: CH, CRy, hodc N;
X»: CH, CRy, hodc N;
X3: CH, CRy, hodc N;
X4: CH, CRy, hodc N;
Xs: CH, CRy, S, O, NH, NCH3, hodc N;
X¢: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;
Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xj0: CH, CR1, hodc N;
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mdi Ri 12 doc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry thy y ¢6 mat, doc 1ap va duoc chon tir H, D, OH, CONHa, NH», NR3R4,
ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugc chon tir H, alkyl, alkoxy, hodc OH;

Rs duge chon tir H, hodc alkyl;

R¢ 12 H, CH;3 hodc CDs;

R7 12 O hodc —CO—;

Rg 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duogc thé hodc khong duogc thé va duoc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chtra oxy, xycloalkyl, CD3, CFa, CD,-CHs, alkyl, CHs,

n 12 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi duoc chon, ¢6
thé tuy y duge thé bang mdt hodc nhidu nhém sau day: H, D, OH, CONHz, NH>,
NR;3R4, ORs, F, CHF2, CFs, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi dugc dung cua chung,
& luong hitu hiéu dé tang hiéu lyc hoat dong cua thu thé mGluR4 trong it nhat mot té

bao.

Theo cac khia canh nhét dinh, dbi twong, vi dy, dong vét co va hodc nguoi,
duoc chan do4n bi loan chirc nang trude bude dung. Theo céc khia canh khac, phuong
phap duoc boc 10 ¢o thé con bao gém thém budc xac dinh dbi twong, vi du, dong vat
¢ v hodc ngudi, can didu tri loan chuc nang. Theo cac khia canh khéc, dbi tuong,
vi du, dong vat c6 vl hodc nguoi, dugc chin doan cin lam tang hiéu luc hoat dong
ctia thy thé mGluR4 trude bude dung. Theo cac khia canh khac, phuong phip dugc

bdc 16 ¢6 thé con bao gdbm thém budc xac dinh doi tugng, vi du, dong vat ¢6 vi hodc
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nguoi, can 1am ting hiéu lyc hoat dong ctia thy thé mGluR4. Theo cac khia canh khac,
té bao (vi du, té bao dong vét c6 via hodc t€ bao nguoi) da duoc phan 1ap tir d6i tuong,
vi du, dong vat c6 va hodc nguoi, trudge budce tiép xuc. Theo cac khia canh khac, budc

tiép xuc 1a thong qua bude dung cho dbi tugng, vi du, dong vat c6 vi hodc nguoi.

Theo mdt khia canh, sang ché @& xuét phuong phap ting hiéu lyc hoat dong
cta mGluR4 trong it nhét mot té bao bao gbm budce cho it nhit mot té bao tiép xtc
V6i it nhit mot hop chét dugce boc 16 & lugng hitu hidu dé tang hiéu lyc hoat dong cua

thu thé mGluR4 trong it nhat mot té bao.

Theo mot khia canh, sang ché @& xuét phuong phép ting hic¢u luc hoat dong
ctia mGluR4 & d6i tugng bao gdm budc dung cho ddi twong luong cho higu qua didu
tri cua it nhéat mot hop chét dugc boc 10 & liéu lugng va lugng hiru higu dé tang hiéu

luc hoat dong cta thu thé mGluR4 & dbi twong.

Theo mot khia canh, sang ché d& xuét phwong phap didu tri rbi loan lién quan
dén loan chirc ning dan truyén than kinh mGluR4 hodc tinh trang bénh khac & dong
vat ¢ vu bao gff)m budc cho dong vat co v dung it nhit mét hop chét duoc boc 10 &

liéu lwong va lugng hitu hiu dé didu trj r6i loan & dong vat co vi.

Cac hop chét duoc bdc 10 ¢co thé dugc dung dé diéu tri mot loat cac rbi loan
than kinh va tam than va c4c tinh trang bénh khac di kém véi loan chirc nang glutamat.
Cac vi du khong giéi han vé cac bénh nay bao gdm rdi loan chuyén dong, bao gdm
céc hoi chung mét van dong va cling bt dong (bao gbm bénh Parkinson), loan truong
luc co, bénh dong kinh, ching mua giat, bénh thoai hoa than kinh nhu bénh sa sut tri
tué, bénh Huntington, bénh X0 cing ¢t bén teo co, bénh xo cling rai rac, bénh
Alzheimer, bénh Pick, bénh Creutzfeldt-Jakob, rbi loan phé tu ky, thiéu nang tri tué,
dau, chirng nhtrc nira dAu, tiéu dudng, béo phi va rbi loan an uéng, cac 16i loan vé
gidc ngh bao gbm ching ngu ril, va bénh lo 4u hodc rdi loan tinh cam, bao gdm rdi
loan lo 4u tan tda, cac con hoang loan, tram cam don cuc, r6i loan ludng cuc, trAm
cam loan tam than, va cac rbi loan c6 lién quan, cac rdi loan nhén thic bao gém bénh
sa sut tri tué (di kém voéi bénh Alzheimer, chiing thiéu mau cuc bd, chin thuong, dot
quy, bénh HIV, bénh Parkinson, bénh Huntington va cac diéu kién y té chung khéc
hodc nghién chét), mé sang, rdi loan tri nhé, suy gidm nhan thac li€n quan tudi tac,
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bénh tdm than phan liét hodc bénh loan tim than bao gdm bénh tAm than phan liét
(bénh hoang tudng, thiéu td chuc, giam truong luc hodc khong biét hoa), roi loan
dang phan liét, 161 loan phén liét cam xuc, b1 loan hoang tudéng, r6i loan tAm than
ngin han, rbi loan lién quan dén chét, bénh ung thu va viém (bao gdbm MS). Trong sb
cac rdi loan néu trén, viéc diéu tri bénh Parkinson, r6i loan chuyén dong, roi loan

nhén thirc, bénh thoai hoa than kinh, bénh béo phi va dau 1a dac biét quan trong.

Theo mot khia canh, cac hop chat dugc boc 10 ¢o thé duoc st dung dé diéu tri,
hoac c6 thé 1a thanh ph::?m cua dugc phém duoc st dung dé didu tri r6i loan chuyén
dong. Nhu vay, duge boc 10 ¢ day trong phuong phap didu tri ri loan chuyén dong,
gbm budc cho dong vat c6 va can diéu tri dung it nhit mot hop chét véi lidu luong
va lugng hitu hi€u dé diéu tri rbi loan & dong vat co v, trong d6 rdi loan nay duge
chon tir bénh Parkinson, bénh Huntington, loan truong lyc co, bénh Wilson, chimg
mua giat, mét diéu hoa, chimg mua vung, chimg ngdi, nam khong yén, mta von, van
dong cham, cimg nhéc, mét thiang b%mg co thé, bénh xo clng rai rac, mét diéu hoa di
truyén nhu mAt didu hoa Friedreich, bénh Machado-Joseph, mét didu hoa tiy séng-
tiéu nfo, hoi ching Tourette va cac rdi loan tic khéc, run vo cén, chung 1iét ndo, dot

quy, bénh nfo, va trang doc.

Theo mét khia canh khéc, cac hop chit dugc boc 10 éé thé duogc str dung dé
diéu tri, ho#ic ¢ thé 13 thanh phﬁn cua dugc phém duoc su' duhg dé diéu tri cac di
loan nhan thirc. Nhu vay, dugc boc 10 & day trong phuong phéap diéu tri roi loan nhan
thirc, bao gdbm budc cho dong vat c6 vu can diéu tri dung it nhit mot hop chét véi
liéu luong va lugng hitu hiéu @8 didu tri rdi loan & dong vét ¢6 vu, trong do r6i loan
nay dugc chon tir bénh sa sut tri tué (di kém v6i bénh Alzheimer, ching thiu mau
cuc bd, chén thuong, dot quy, bénh HIV, bénh Parkinson, bénh Huntington, thiéu
nang tri tu, tu ky va céc tinh trang 'y té chung khéc hoac nghién chét), con mé sang,
ri loan tri nhé va suy giam nhén thire lién quan dén tudi tac. Ban xuét ban 1an thir tu
(co sua d61) ctia Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-
TR) (2000, American Psychiatric Association, Washington DC) d@ xuét dung cu chin
doan dbi véi cac rdi loan nhan thuc bao gbm bénh sa sut tri tué (di kém v6i bénh

Alzheimer, chung thiéu mau cuc bo, chdn thuong, dot quy, bénh HIV, bénh
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Parkinson, bénh Huntington va cac didu kién y té chung khac hogc nghién chét), con

mé sang, roi loan trf nhé va suy giam nhan thire lién quan dén tudi tac.

Theo mot khia canh khac, cic hop chat dugc bodc 10 ¢o thé duoc str dung dé
diéu tri, ho#c c6 thé 13 thanh phén cua dugc phém dugc st dung cho 161 loan thodi
héa than kinh. Nhur vy, duge boc 16 & day trong phuong phap dieu tri 161 loan thodi
héa thin kinh, bao gdm budc cho dong vat c6 va can diéu tri dung it nhét mot hop
chét véi lidu luong va luong hitu hiéu dé didu tri roi loan thoai hoa than kinh & dong
vat co vu.

Theo khia canh khac nita, cac hop chit duge boc 10 dé xuit phuong phap diéu
tri bénh tam thin phan liét hodc bénh loan tim than. Nhu vay, duoc boc 1o ¢ day trong
phuong phéap didu tri rdi loan di kém v&i bénh tdm than phan liét hodc bénh loan tim
than, bao gdm bude cho dong vét c6 vii can didu tri ding it nhét mdt hop chét véi liéu
luong va lugng hitu hiu dé didu tri rdi loan & ddng vat c6 vu, trong do rbi loan nay
lién quan dén bénh tam than phan liét hodc bénh loan tam than dugc chon tir bénh
hoang tudng, thiéu t4 churc, giam truong lyc hodc khong biét hoa, rdi loan dang phén
liét, rdi loan phén liét cam xic, 161 loan hoang tudng, rdi loan tim than ngén han, rbi
loan t4m than do chét gay ra. Ban xuAt ban 14n thir tu (co stra dbi) ctia Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR) (2000, American Psychiatric
Association, Washington DC) dé xuét dung cu chén doan cho rbi loan lién quan dén
bénh tam than phan liét hodc bénh loan tam than bao gém bénh hoang tudng, thidu tb
chuc, giam truong luc hodc khong biét hoa, rdi loan dang phén li¢t, r6i loan phan 1igt
cam xuc, rdi loan hoang tudng, 161 loan tAm than ngén han, rdi loan tAm than do chat
gdy ra.

Hop chét theo sang ché ciing hitu ich trong viéc ngén ngua, didu tri, kiém soét,
cai thién hodc 1am giam nguy co cua cac bénh, cac o1 loan va céc tinh trang bénh néu
trén két hop véi cac chét khac, bao gém chét ch van mGluR.

2. Phuong phép dung ddng thoi

Cac hop chét dugc boc 10 ¢o thé duogc st dung dudi dang chét don hoic Kkét

hop v6i mot hodc nhidu duge chit khic trong viéc diéu tri, ngin ngira, kiém soat, cai

thién hodc lam giam nguy co cua cac bénh, céac r6i loan va cac tinh trang bénh néu
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trén ma cac hop chét c6 cong thite T hodc céc duoc chit khac c6 tac dung dbi véi cac
bénh do, trong 46 su két hop cua cac dugce chét cting nhau 13 an toan hon va hi¢u qua
hon so véi dung chi mdt loai dugc chét. Do d6, cac dugc chét con lai c6 thé dugc
dung bang duong dung va luong thong thuong duoc st dung dong thoi hodc 14n luot
v6i hop chét dugc boc 10. Khi hop chét dugc boc 10 duge st dung dong thoi v6i mot
hodc nhiéu duoc chét khac, thi dugc phém o dang liéu luong don vi chira cac dugc
chét nay va hop chét nay 13 dugc uu tién. Tuy nhién, liéu phéap két hop cling ¢ thé
dugc st dung theo kiéu chdng 1én nhau. Ciing dugc thdy rang hon hop ciia mot hodc
nhidu thanh phan hoat tinh va hop chét duge boc 16 ¢6 the 1a hiéu qua hon so véi chét

don.

Theo mot khia canh, cac hop chét ¢6 thé dugc ding dong thoi véi chét chéng
Alzheimer, chét (rc ché beta-secretaza, chét e ché gama-secretaza, chit chu van
muscarin, chét tang hiéu lyc muscarin chét trc ché HMG-CoA reductaza, NSAID va
céc khang thé khang amyloit. Theo mot khia canh khac, céc hop chét c6 thé dugc
dung két hop voi thudc giam dau, thudc ngt, chat chéng lo au, chét chéng loan tim
than, cac chét trc ché tai hép thu serotonin choc loc (SSRI), cac chét trc ché monoamin
oxidaza (MAOI), cac chét ddi khang 5-HT2, cac chét uc ché GlyT1 va chét tuong tu
nhu, nhung khong bi giéi han o: risperidon, clozapin, haloperidol, fluoxetin,

prazepam, xanomelin, lithi, phenobarbitol, va cac mudi cia nd va hon hop clia no.

Theo mot khia canh khéc, hop chét theo sang ché co thé duoc sir dung két hop
v6i levodopa (c6 hodc khong ¢ chét e ché decarboxylaza ngoai ndo chon loc), chat
chéng tiét cholin nhu biperiden, chét tc ché COMT nhu entacapon, chat d6i khang
A2a adenosin, chét chii van gay tiét cholin, chit d6i khéng thu thé NMDA va chit

cht van dopamin.

Theo mdt khia canh, sang ché d& xuét phuong phap diéu tri loan chtrc nang
dan truyén than kinh va céc tinh trang bénh khac di kém véi hoat dong cua mGluR4
& dong vat c¢6 v bao gdm budc st dung ddng thoi cho dong vat co vu it nhét mot hop
chit véi lidu lugng va lugng hitu hi€u dé diéu tri loan chirc nang & dong vét co v,

hop chit ndy c6 chu tric dugc thé hién bang cong thirc dudi day:
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trong do:
A dugc chon tu
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Xia: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CR1, hodc N;

X5: CH, CRy, hodc N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hoac N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CR1, S, NH, hodc N;
X7: CH, CRy, hoac NH, N;

Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xi0: CH, CR1y, hodc N;
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mdi Ry 12 doc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy ¥ c6 mat, ddc lap va duge chon ta H, D, OH, CONHa, NH», NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tr H, alkyl, alkoxy, hodc OH;

R4 duge chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tir H, hodc alkyl;

Re 12 H, CH3 hodc CDs;

Ry 1a O hodac —CO—;

R 12 lién két, alkyl; -NH-, -O-, alkyl-O-;

Ry dugc thé hodc khong dugc thé va dugc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CF2, CD,-CHs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi duoc chon, ¢
thé tuy y dugce thé béng mot hodc nhidu nhom sau day: H, D, OH, CONHoy, NHo,
NR3R4, ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi duoc dung cua ching,
vé6i dugce chét c6 tac dung phu da biét 1am tang hoat ddng cta thu thé glutamat huéng
chuyén héa.

Theo mot khia canh, sang ché d& xuét phuong phap diéu tri loan chirc nang
dan truyén thin kinh va cac tinh trang bénh khac di kém véi hoat dong cua mGluR4
& dong vat c6 va bao gdm budc sir dung d6ng thoi cho dong vat c6 va it nhét mot hop
chét véi lidu lugng va lugng hitu hiéu dé didu tri loan chic nang & dong vat co v,

hop chét nay c6 c4u tric duge thé hién bang cong thirc dudi day:
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R Rg—R
R, 7 8 9
P /X'lA
X418 N \
| N
A\ / /
N X1c "
H \
Rg ,
trong do:
A duogc chon tu
(6] Xg\ ll:ll
Ry N 0 ’ \N
v
(\ > * X A~
l li ) X1o
Xz pZ X4 XI — /] *
~E T , hodc "

Xia: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hoac N;

X,: CH, CRy, hoac N;

X3: CH, CRy, hodc N;

X4: CH, CRy, hoac N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xs: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hodc NH, N;

Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xj0: CH, CR1, hodc N;
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mdi Ry 12 doc 1ap va dugce chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

m&i Ry tity ¥ ¢6 mit, doc 14p va dugc chon tir H, D, OH, CONHz, NHz, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CD3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 duoc chon tir H, alkyl, alkoxy, hodc OH;

R4 duge chon tir H, alkyl, alkoxy, hogc OH;

Rs dugc chon tir H, hodc alkyl;

R¢ 12 H, CH3 hodc CDs3;

R71a O hodc —CO—;

Rs 12 lién két, alkyl, -NH-,.-O-, alkyl-O-;

Ry duoc thé hodc khong duge thé va duogc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CF2, CD2-CHs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi duoc chon, co
thé thy y dugc thé b%lng mot hodc nhiéu nhém sau day: H, D, OH, CONHa, NHo,
NR3R4, ORs, F, CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDj3, CN,
metoxy, alkoxy, alkyl-metoxy, hoic alkyl-alkoxy; hodc mudi duogc dung cua ching,
véi duoc chét da biét dé didu tri rdi loan lién quan dén su tang hoat dong cta thu thé

glutamat hudng chuyén hoéa.

Theo mot khia canh, séang ché dé xuit phuong phap diéu tri loan chirc nang
dan truyén than kinh va céc tinh trang bénh khac di kém véi hoat dong cia mGluR4
& dong vat c6 va bao gbm budc st dung ddng thoi cho dong vat co vu it nhét mot hop
chat véi lidu lugng va lugng hiru hi€u dé diéu tri loan chirc nang & dong vat co v,

hop chét nay c6 chu trac duoc thé hién bang cong thirc dudi day:
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trong do:

A duoc chon tu

X X <
2\ / 4 X7Q~ ‘
X3 , Xg , hodc

Xia: CH, CRy, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

Xo:
X3:
X4

Xs:

Xo:

CH, CRy, hodc N;
CH, CRj, hodc N;
CH, CRj, hodc N;

CH, CRy, S, O, NH, NCH3, hodc N;

: CH, CRy, S, NH, hodc N;
: CH, CRy, hodc NH, N;

: CH, CRy, NH, N, S, hodc O;

CH, CRy, hodc N;

Xj0: CH, CRy, hodc N;
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mdi Ry 12 doc 14p va dugce chon tir H, D, OH, NH», NR3R4, ORs, F, CHF2, CF3,
halogen, F, alkyl, Me, CDs3, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

m&i Ry tlty ¥ ¢6 mit, doc 1ap va dugc chon tir H, D, OH, CONHa, NHa, NRsRs,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R;3 dugc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugc chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tir H, hodc alkyl;

Re 12 H, CH3 hodc CDs;

R71a O hodac —-CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugce thé hodc khong duogc thé va dugc chon tr H, heteroaryl, aryl,
heteroxycloalkyl, di vong chtra oxy, xycloalkyl, CDs, CFa, CD,-CH3, alkyl, CHs,

n 1a 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢
thé tuy y duoc thé bf?lng mot hodc nhidu nhom sau day: H, D, OH, CONHa, NHa,
NR3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hoac mudi duoc dung cua ching,
v6i dugc chat da biét dé diéu tri loan chitc ning dan truyén than kinh va tinh trang
bénh khac.

E. Hoat dong cua thu thé glutamat huéng chuyén héa

Cac hop chit va duoc phém duoc boc 10 ¢o thé duoc danh gia kha nang hoat
dong nhu la chét 1am tang hiéu luc hoat dong cua thu thé huéng chuyén héa glutamat,
cu thé 13 hoat dong cia mGluR4, bang phuong phap da biét thich hop bat ky da biét
trong linh vyuc k¥ thuét. Vi du, cac té bao chudt déng Trung Qu.éc (Chinese Hamster
Ovary - CHO) dugc chuyén nhidm véi cac té bao mGluR4 hodc HEK & nguoi da
duoc dong chuyén nhiém v6i mGluR4 & chuot va kénh kali chinh sua bén trong didu
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tiét G-protein (G-protein regulated Inwardly Rectifying Potassium chanel) (GIRK)
dugc dit trong cac dia thir nghiém day trong dé thtr nghiém trong thiét bi doc dia
huynh quang Hamamatsu FDSS. Cac té bao duogc nap véi thudc nhudém huynh quang
nhay Ca2+ hodc thudc nhudm phan ting véi thali va cac dia dugc rira va duge dat vao
trong thiét bi doc dia dong thich hop. Déi v6i thir nghiém mGluR4 & ngudi, duong
co s& huynh quang dugc thiét lap trong 3-5 gidy, cac hop chit dugc bdc 10 sau do
duge bd sung vao céc té bao, va phan ng trong cac té bao dugc x4c dinh. Khoang
hai phut rudi sau do, ndng dd clia cac chét chu van khong gian ortho mGIluR4 (ching
han glutamat, L-AP4 hodc L-SOP) tao ra khoang 20% (EC20) phén tmg chi van tbi
da dugc bd sung vao cac té bao, va phan tng duge xac dinh. Hai phut sau do, ndng
do cua chét cht van mGluR4 (chéng han glutamat, L-AP4 hodc L-SOP) tao ra 80%
(EC80) phan trmg chu van t6i da dugc bd sung vao cac té bao, va phan Gmg dugc xac
dinh. Péi véi cac thir nghiém mGluR4/GIRK & chudt, dudng co s¢ dugc thiét 1ap
trong khoang nam gidy, cac hop chit boc 16 duge bd sung, va bd sung ndng do EC20
hodc EC80 cua chit cht van khoang hai phut rudi sau do. Sy tang hiéu luc hodc dbi
khang ctia phan ing chi van clia mGluR4 boi cac hop chit duge boc 1o dugc quan
sat thy 1a ting hodc giam phan tng voi ndéng do EC20 cua chét chu van v6i su ¢o
mit cta hop chit so v6i phan ting véi chét cht van khong ¢6 mét ciia hop chét nay.
Tuong tu, su ting hiéu luc hoac d6i khang cta phén ng chi van cia mGluR4 boi
cac hop chét duoc bdc 1 duoc quan sat thdy 14 ting hodc giam phan ng d6i voi ndng
dd EC80 cua chét chi van v6i su ¢6 mdt cua hop chét so véi phan tmg voi chit chu

van khong c6 mdt hop chét nay.

Thir nghiém dugc mo ta & trén hoat ddng theo hai cach. O cach tht nhét,
khoang ndéng do ctia cac hop chit duoc boc 10 duge bd sung vao cac té bao, sau do 1a
ndéng do ¢b dinh duy nhét ctia chat chii van. Néu hop chét nay hoat dong nhur 1a chét
ting hiéu lyc, thi gia tri ECso dé lam tang hiéu lyc va muc tang hiéu luc tdi da boi
hop chét & ndng do nay cua chit chi van dugc xéc dinh bang cach diéu chinh duong
cong khong tuyén tinh. Néu hop chit nay hoat dong nhu 1a chét dbi khang, thi gia tri
ICso dugc xac dinh bang cach diéu chinh duong cong khong tuyén tinh. O céach tha
hai, mot s6 néng do ¢d dinh ctia cac hop chét dugc boc 10 duge bd sung vao cac 16
khac nhau trén dia, sau d6 1a khoang né)ng do cua chét chi van dbi vai mdi né)ng do
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cua hop chat duge boc 10. Céac gia tri ECso d6i v6i chét chi van & moi néng do cua
hop chét duoc xéc dinh bang cach lip vao dudng cong khong tuyén tinh. Viéc giam
gia tri ECso cua chit chu van véi viée ting ndng dd ctia hop chit mAu (dich chuyén
vé phia bén trai ciia dudng cong ndng do - dap tng chét chu van) 12 diu hidu cho thay
muc ting hiéu lyc mGluR4 & ndng do nhét dinh cta hop chit miu. Viéc giam phan
g t6i da cla chit chil van voi viée tang ndng do cua cac hop chit mau, c6 hodc
khong dich chuyén vé phia bén phai trong hié¢u lyc cua chit chti vén, 13 ddu hiéu cho
thay muc do d6i khang & mGluR4. Cach thw hai cling chi ra ring cac hop chit mau

cling anh hudng dén phan ung t6i da d6i voi mGluR4 dbi vai chat chi van.

Cu thé, cac hop chét ciia cac vi du sau dugc phat hién 1a ¢6 hoat tinh lam tang
hiéu luc thu thé mGluR4 trong cac thir nghiém néu trén, nhin chung ¢6 ECso lam tang
hiéu luc it nhét khoang 10pM. Mot khia canh cta cac hop chét dugc bdc 10 ¢ hoat
tinh 1am ting hiéu lyc cua céc thy thé mGluR4 & chudt va nguoi c6 ECso lam tang
hidu luc it nhét 1a khoang 500 nM. Céc hop chit nay con lam dich chuyén vé phia
bén trai ECso ctia chat cht van dén 16n hon 2 JAn. C4c hop chit nay la cac chét diéu

bién bién ciu duong (chét ting hidu luc) cia mGluR4 & ngudi va chudt.
3. San xuét thude

Theo mot khia canh, sang ché d& xut phuong phap san xut thubc dé tang
hiéu luc hoat dong cua thu thé mGIluR4 & dong vat co va bao gbm viéc két hop hop

chét ¢6 cdu trac dugc thé hién bang cong thirc dudi day:

Rg—Rg

N X
H 1C \
6 s
trOng dé'

A duoc chon tu
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(\ *Xe"\

X7 N

Xia: CH, CRj, hodc N;

Xig: CH, CRy, hodc N;

Xic: CH, CRy, hodc N;

X:
X3:
Xt
Xs:
Xe:
X7:
Xs:

Xo:

CH, CRy, hodc N;
CH, CR1, hodc N;

CH, CRy, hodc N;

CH, CRy, S, O, NH, NCHj3, hodc N;

CH, CRj, S, NH, hodc N;

CH, CRj, hodc NH, N;

CH, CRy, NH, N, S, hoac O;

CH, CRy, hodc N;

Xi0: CH, CR1, hodc N;

mdi R 1a doc 14p va dugc chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF2, CF3,

\ /ZI

110/168

halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mbi R tiy y ¢6 mit, doc 1ap va duge chon tir H, D, OH, CONHz, NHz, NRsR4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, 0-Me, alkyl-O-Me, CD3, xycloalkyl, CN,

metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R3 dugc chon tir H, alkyl, alkoxy, hodc OH;

R4 dugc chon tir H, alkyl, alkoxy, hodc OH;

Rs dugc chon tr H, hodc alkyl;

R 12 H, CH3 hodc CDs;
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R7 14 O hodc —CO—;
Rg 13 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong dugc thé va dugc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CD3, CFa, CD,-CHzs, alkyl, CHs,

n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y dugc thé b%mg mot hodc nhidu nhém sau day: H, D, OH, CONH2, NHo>,
NR;R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mubi dugc dung cia ching;

v6i chit mang dugc dung.

Nhu viy, cac hop chét va duge phdm dugc bdc 19 co thé con hudng dén
phuong phép san xuat thudc dé tang hiéu lyc hoat dong cua thu thé glutamat (chang
han, diéu tri mot hodc nhiéu rdi loan than kinh va/hodc tim than va céc tinh trang
bénh khac di kém voi loan chirc nang glutamat) & dong vat c6 vi (ching han, ngudi)
bao gé)m viéc két hop mot hodc nhiéu hop chat duoc bdc 19, cac san phém hodc dugc

phém véi chit mang hodc chét pha lodng dugc dung.
G. St dung hop chét

Theo mot khia canh, sang ché mé ta viée st dung hop chit dé tang hiéu lyc
hoat dong cta thu thé mGluR4 & dong vat c6 vu, trong d6 hop chét c6 clu trac duge

thé hién bang cong thirc dudi day:

trong do:

A dugc chon tu
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(\ i'e P

S~

3=

\1 ppmpmr S

, hodc ;
Xia: CH, CRy, hodc N;
Xig: CH, CRy, hodc N;
Xic: CH, CRy, hodc N;
X>: CH, CR1, hodc N;
X3: CH, CRy, hoac N;
X4: CH, CR1, hodc N;
Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xe: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hodc NH, N;
Xg: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hoac N;
Xi10: CH, CRy, hodc N;

mdi Ry 12 ddc 1ap va duge chon tir H, D, OH, NH,, NR3R4, ORs, F, CHF,, CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hoéc
alkyl-alkoxy;

mbi R tily ¥ ¢6 mit, doc 14p va dugc chon tir H, D, OH, CONHy, N, NR;R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

Rs dugc chon tir H, alkyl, alkoxy, hogc OH;
R4 duge chon tir H, alkyl, alkoxy, hogc OH;
Rs dugc chon tir H, hodc alkyl;

R 12 H, CH3 hodc CDs3;
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R7 142 O hodc —CO—;
Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duoc thé hodc khong dugc thd va duoc chon tir H, heteroaryl, aryl,
heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs3, CF,, CD,-CH3, alkyl, CH3,

n la 0-6;

trong do mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, co
thé tuy y duge thé bang mot hodc nhiéu nhom sau day: H, D, OH, CONHa2, NHo,
NR3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hodc mudi duge dung cia ching.

Viéc str dung dugc boc 10 dé tang hiéu lyc hoat dong cta thu thé mGluR4 &
dong vat c6 vi co thé con huéng dén st dung trong diéu tri mot hodc nhiéu r6i loan,
vi du, céc 16i loan than kinh va tim than va c4c tinh trang bénh khac di kém vdi loan
chtrc nang glutamat (chéng han, bénh Parkinson) & dbi twong, vi du, dong vat c6 vu
hodc ngudi.
H. Kit

Theo mot khia canh, sang ché d@& xuét kit chtra hop chét ¢6 céu tric duge thé

hién bang cong thirc dudi day:

trong do:

A duogc chon tur
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o] Xg\ H
R2 (0] \
/N\ Xs N
=
( ¥ Xe=" N\ a Y
X i) o
2 %4 -~ *
~. X7\~~ ‘ .
X3 , Xe , hodc *

Xia: CH, CRy, hodc N;

Xigp: CH, CRy, hodc N;

Xic: CH, CR1, hoac N

Xs,: CH, CR1, hodc N;

X3: CH, CRy, hodac N;

X4: CH, CRy, hodc N;

Xs: CH, CRy, S, O, NH, NCH3, hodc N;
Xe: CH, CRy, S, NH, hodc N;
X7: CH, CRy, hodc NH, N;

Xs: CH, CRy, NH, N, S, hodc O;
Xo: CH, CRy, hodc N;

Xi0: CH, CR1, hodc N;

mdi Ry 14 doc 1ap va duge chon tir H, D, OH, NHa, NR3R4, ORs, F, CHF», CFs,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Rz tiy v ¢6 mit, doc 1ap va dugc chon tr H, D, OH, CONHa, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R; dugc chon tir H, alkyl, alkoxy, hodc OH;
R4 duge chon tir H, alkyl, alkoxy, hogc OH;
Rs dugc chon tir H, hodc alkyl;

Rs 12 H, CH3 hodc CDs;
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R71a O hodac —CO—;
Rg 14 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duge thé hodc khong duge thé va dugc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CF,, CD,-CH3, alkyl, CHs,
n la 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y dugc thé bang mot hodc nhidu nhém sau day: H, D, OH, CONH>, NHoa,
NR3R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CD3s, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy; hozc mudi duoc dung cua ching
hodc dan xuat dugc dung cta chung, va mot hodc nhidu dugc chit ¢6 tac dung phu
da biét 1am tang hoat dong cua thu thé glutamat hudng chuyén hoéa, dugc chét da biét
dé didu tri rdi loan lién quan dén su ting hoat dong ctia thu thé glutamat hudng chuyén
hoa, va/hodc duge chét da biét dé diéu tri loan chirc ning dan truyén than kinh va tinh

trang bénh khac.

Theo céc khia canh khéac nhau, céc kit ¢6 thé bao gém cac hop chét, cac dugc
phém, va/hodc cac san phém duoc boc 10 duge cung dong goi, duge cung bao ché,
va/hodc dugc cung véan chuyén v§i céc thanh phﬁn khac. Vi dy, ngudi bao ché thudc,
nguoi ban thudc, bac s§, hodc dugce s§ co thé tao ra kit chtra cac dang liéu luong dung

qua dudng miéng duoc boc 10 va mot thanh ph?m khéc dé phan phéi cho bénh nhan.

Theo céac khia canh khac, cac kit ¢6 thé bao gém mot hodc nhiéu thanh phén
khéc (chang han, mdt hodc nhidu duge chit ¢6 tac dung phu da biét 14 1am ting hoat
dong cta thy thé huéng chuyén héa glutamat, dugc chéit da biét dé diu tri r6i loan di
kém véi viéc 1am ting hoat dong cta thu thé huéng chuyén hoa glutamat, va/hogdc
duoc chét da biét dé didu tri loan chirc nang dan truyén than kinh va cac tinh trang
bénh khac) va cac hudng din dé dung dong thoi cho bénh nhén véi mot hoidc nhiéu
hop chat, dugc phdm, va/hodc sin phim dugc boe 10. Vi du, ngudi bao ché thudc,
nguoi ban thudc, bac s§, hodc duge s§ ¢o thé tao ra kit chira mot hodc nhiéu thanh
phén khac (Chéng han, mdt hodc nhiéu duogc chét c6 tac dung phu da biét 1 1am tang

hoat dong cta thu thé hudng chuyén hoéa glutamat, dugc chit da biét dé didu tri rdi
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loan di kém véi viéc 1am tang hoat dong cua thy thé huéng chuyén hoéa glutamat,
va/hodc duoc chét da bibt dé didu tri loan chirc ning dan truyén than kinh va cac tinh
trang bénh khéc) va cac hudng din dé dung ddng thoi cho bénh nhan véi mot hodc

nhiéu hop chét, cac duge phém, va/hodc cac san phém dugc boc 10.
I. Thtr nghiém

Céc vi du sau dugc duara dé cung cip cho ngudi co hiéu biét trung binh trong
linh vuc k¥ thuét sy boc 10 hoan chinh va mo ta cac hop chét, céc ché phém, cac san
pham, céc thiét bi va/hodc cac phuong phdp dugc yéu cu bao hd & day dugc diéu
ché va dugc danh gia nhu thé nao, va dugce du dinh chi lam vi du cua sang ché va
khong dugc dy dinh dé giéi han pham vi ma cic tac gia sang ché dé cap dén nhu 13
sang ché ctia ho. Céc nd luc da dugc thuc hign dé dam bao @6 chinh xac d6i véi céac
con sd (vi du, lugng, nhiét do, v.v.), nhung van c¢6 mot sb sai sb va do 1éch can dugc
tinh dén. Trir khi dwoc chi dinh khac, phin 1a phan theo khdi luong, nhiét do 1a °C

hodc nhiét dd moi trudng, va ap suat bang hodc gan v6i ap suat khi quyén.

Mot s& phuong phép @8 didu ché cac hop chét theo sang ché dugc minh hoa
trong cac vi du dudi ddy. Cac vét liéu ban d3u va céc san phim trung gian can thiét
trong mot $6 truomg hop c6 ban trén thi truong, hodc ¢é thé duoc diéu ché theo céc
phuong phép trong tai li¢u hogc nhu duoc minh hoa & day. Tht ca phd NMR dugc ghi
trén quang phd ké Varian Inova 400 (400 MHz) hogc Varian Inova 500 (500 MHz).
Do dich chuyén héa hoc H dugc béao céo theo cac gia tri & tinh theo ppm tr MesSi
lam chuén ndi trong CDCls. Cac s6 litu duge bao cao nhu sau: do dich chuyén hoéa
hoc, vach boi (s = vach don, d = vach ddi, t = vach ba, q = vach bdn, br = tong, m =
da vach), su hop nhét, hing s ghép doi (Hz). P9 dich chuyén héa hoc °C duoc bdo
c4o theo gié tri & tinh theo ppm v6i dinh cacbon CDCl; ddt ¢ 77,23 ppm. Phé khdi c6
d phan giai thép thu duoc trén HP1100 MSD véi ion héa phun dién tir. Phé khéi c6
d6 phan giai cao dugc ghi trén phd khdi ké cong huong ion xyclotron sir dung phép
bién ddi Bruker Daltonics 3T Fourier (FT/ICR) v6i ion héa phun dién tir. Biéu b sic
ky 16p mong phén tich dugc thue hién trén cac dia EM Reagent 0,25 mm silica gel
60-F. HPLC phéan tich dugc thuc hién trén HP1100 v6i phat hién UV & 214 va 254
nm cung v&i phat hién ELSD, LC/MS (J-Sphere80-C18, 3,0 x 50 mm, 4,1 phut
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gradien,

5%[0,05%TFA/CH3CN]:95%][0,05%TFA/H20]
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dén 100%

[0,05%TFA/CH;CN]. Viée tinh ché dicu ché dugc thuc hién trén hé théng tinh ché

HP1100 tiy chinh (tham khao 16) v6i viée thu gom dwoc khoi dong bang phat hién

khéi. Dung moi d8 chiét, rira va sic ky 12 loai HPLC. N-Boc-p-phenylendiamin duoc

mua tir Fluka va 1,2-benzendisulfonyl diclorua dugc mua tir TCI America. T4t ca

chét phan ung khac dugc mua tir Aldrich Chemical Co. va dugc st dung ma khong

cAn tinh ché.
Vi du thwe hién sang ché

Quy trinh chung 1am vi du
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So dd vidul

o) metylhydrazin OH
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o/?/o Pdy(dba); tButylXphos
joaX™
N
Br N O NaOtBu Toluer
\ 110°C ol

86%
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O™\ o
HATU DIEA o \
—_— N
H \
ZNH, 5

6-brom-1-metyl-indazol-3-ol (1). Metyl-4-brom-2-flobenzoat (4,00 g, 17,17
mmol, 1,00 duong lugng) va metylhydrazin (2,93 g, 63,51 mmol, 3,70 duong luwong)
duoc hoa tan trong 1-butanol (36 mL) va phén (mg dugc gia nhiét dén nhiét dd 170°C
dui blrc xa vi song trong 40 phut. Phan g dugc ¢6 va chét rén duogc tao huyén phu
trong DCM. Huyén phu dugce loc 8 tao ra san pham tinh khiét va dich loc dugc co
va dugc hoa tan trong DCM. Vigc loc sau d6 dugc thuc hién cho dén khi thu duoc tat
c4 san phim mong mubn dé tao ra 3,10 g (80%) hop chét & tiéu d 12 bot mau trang.
'H NMR (400 MHz, DMSO-ds) 6 7,76 (d, J= 1,3 Hz, 1H), 7,56 (d, J= 8,63 Hz, 1H),
7,09 (dd, J = 1,60, 8,48 Hz, 1H), 3,76 (s, 3H); ES-MS [M+1]": 227,2

@50«(0
A\
v ()
Br N ©

\

(S)-3—((1,4-dioxan—2-yl)metoxy)-6-brom—1-mety1-lH-indazol (2). Hop chét 1

(1,00 g, 4,40 mmol, 1,00 duong lwong), [(2R)-1,4-dioxan-2-ylJmetanol (546 mg, 4,62

mmol, 1,05 duong lugng) va triphenylphosphin (2,54 g, 9,69 mmol, 2,20 duong

lwong) duge hoa tan trong THF (22 mL) va dugc 1am lanh dén nhiét @6 0°C. Di-tert-

butyl azodicarboxylat (1,62 g, 7,05 mmol, 1,60 duong luong) dugc bd sung va phan

{mg dugc 1am 4m dén nhiét do phong. Sau khi x4c dinh hoan thanh béng LCMS phéan
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tmg dugc cd va duoc tinh ché bing sic ky nhanh trén silicagel bang céach st dung 0-
35% hexan/etyl axetat dé tao ra 1,40 g (97%) hop chét & tiéu dé 1a dau trong mau
vang: '"H NMR (400 MHz, DMSO-de) 6 7,83 (d, J = 1,2 Hz, 1H), 7,54 (d, J= 8,6 Hz,
1H), 7,13 (dd, J = 1,4, 8,6 Hz, 1H), 4,29-4.21 (m, 2H), 3,96-3,90 (m, 1H), 3,85-3,73
(m, 5H), 3,68-3,57 (m, 2H), 3,53-3,37 (m, 2H); ES-MS [M+1]":327,3

Tert-butyl (S)-(3-((1,4-dioxan-2-yl)metoxy)- 1-metyl-1H-indazol-6-
yl)carbamat (3). Hop chét 2 (1,40 g, 4,28 mmol, 1,00 duong lugng), 2-di-fert-
butylphosphino-Z',4’,6’-triisopropylbiphenyl (164 mg, 0,385 mmol, 0,0900 duong
lugng), tris(dibenzylideneaxeton)dipaladi(0) (118 mg, 0,128 mmol, 0,0300 duong
luong), tert-butyl carbamat (602 mg, 5,13 mmol, 1,20 duong lugng), va natri tert-
butoxit (576 mg, 5,99 mmol, 1,40 duong luong) dugc hoa tan trong toluen (21 mL)
trong RBF. Han hop duge thdi bing nito va duge gia nhiét & nhiét 40 1 10°C qua dém.
Sau khi 1am mat hdn hop dugc loc qua xelit va duge rira bang 5% metanol trong
DCM. Chét hitu co két hop dugce cd va duge tinh ché bang sic ky nhanh trén silicagel
bang cach st dung 0-40% hexan/ etyl axetat dé taora 1,33 g (86%) hop cht & tidu dé
1 chét rén mau vang: "H NMR (400 MHz, DMSO-ds) d 9,55 (s, 1H), 7.70 (s, 1H),
7,42 (d, J= 8,7 Hz, 1H), 6,93 (dd, /=15, 8,7 Hz, 1H), 4,25-4,17 (m, 2H), 3,95-3,88
(m, 1H), 3,84-3,70 (m, 5H), 3,68-3,57 (m, 2H), 3,53-3,56 (m 2H), 1,49 (s, 9H); ES-
MS [M+1]":364,5

0/?/0
o &Y
H,N N\

(S)-3-((1,4-dioxan—2-yl)metoxy)-1-metyl-lH—indazol-6-amin (4). Hop chét 3
(1,29 g, 3,55 mmol. 1,00 duong lugng) duge hoa tan trong DCM (35 mL) va axit
trifloaxetic (17,60 mL, 230,00 mmol, 65,00 duong luong) dugc bd sung. Phan ung
dwoc khudy cho dén khi xéc dinh 13 hoan thanh béi LCMS tai didm ma phan Ung
dugce trung hoa béng natri bicacbonat bdo hoa va duoc chiét bang 3:1 CHCI:/IPA

119

119/168



44372

(2x). Chét hitu co két hop dugc ¢d dé tao ra 852 mg (91%) san phim thd duge s
dung ma khong cn tinh ché thém. 'H NMR (400 MHz, DMSO-ds) 6 7,24 (d, J= 8,5
Hz, 1H), 6,43 (dd, J = 1,1, 8,6 Hz, 1H), 6,38 (s, 1H), 4,22-4,12 (m, 2H), 3,93-3,86
(m, 1H), 3,83-3,72 (m, 2H), 3,69-3,57 (m, 6H), 3,53-3,44 (m, 2H), 3,43-3,35 (m, 1H);

O/?/O
8w &
N
RGN N O
|/ H \
NH,

(S)-N-(?;-((1,4-dioxan-2-yl)metoxy)-1-metyl-1H—indazol-6—yl)-3-
aminopicolinamit (5). Hop chét 4 (793 mg, 3,01 mmol, 1,00 duong luong), axit 3-
aminopicolinic (416 mg, 3,01 mmol, 1,00 duong luong), (I-
[bis(dimetylamino)metylen]-1H-1,2,3 -triazolo[4,5-b]pyridin 3-oxit
hexaflophosphat) (1,37 g, 3,62 mmol, 1,20 dwong luong) va N,N-diisopropyletylamin
(1,09 mL, 6,02 mmol, 2,00 duong lwong) duge hoa tan trong DMF (15 mL) va dugc
khudy qua dém & nhiét do phong. Hon hop phéan ung duoc pha loang bang etyl axetat
va dugc rira bang nudc (2x). Nude rira dugce chiét nguogc lai bang etyl axetat va chét
hitu co két hop dugc 1am kho (MgSO4), duge loc va ¢ trong chan khong. Tinh ché
bing sic ky nhanh trén silicagel bang cach st dung 0-50% hexan/etyl axetat tao ra
885 mg (77%) hop chét & tidu d& 1a chit ran mau trang: 'H NMR (400 MHz, DMSO-
ds) 10,54 (s, 1H), 8,09 (s, 1H), 7,89 (d, J = 3.4 Hz, 1H), 7,52 (d, J = 8,6 Hz, 1H),
7,39 (d, J = 8,6 Hz, 1H), 7,35-7,29 (m, 1H), 7,24 (d, J = 8,2 Hz, 1H), 6,95 (s, 2H),
4,29-4.20 (m, 2H), 3,97-3,90 (m, 1H), 3,87-3,73 (m, 5H), 3,70-3,58 (m, 2H), 3,55-
3,38 (m, 2H); ES-MS [M+1]": 384.,4.

*okok
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So d6 vi du 2:

@
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(0] Cs,CO; Dioxan
\ 100 °C o/n 6 67%

95%
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N-(3-((1,4-dioxan-2-yl)metoxy)-1 -metyl-1H-indazol-6-y1)-1 -(tetrahydro-2H-
pyran-2-yl)- 1H-pyrazolo[3,4-b]pyridin-3-amin (6). Hop chéit 4 (131 mg, 0,498 mmol,
1,00 duong luong), 3-br0m—1-(tetrahydro-2H-pyran—2-y1)-1H—pyrazolo[3,4-
b]pyridin (168 mg, 0,597 mmol, 1,20 duong luong), 4,5-bis(diphenylphosphino)-9,9-
dimetylxanthen (43,2 mg, 0,0746 ~mmol, 0,150  duong luong),
tris(dibenzylideneaxeton)dipaladi(O) (45,6 mg, 0,0498 mmol, 0,100 duong lugng) va
xesi cacbonat (340 mg, 1,04 mmol, 2,10 duong lugng) dugc tao huyén phu trong 1,4-
dioxan (2,5 mL) trong binh day kin va dugc gia nhiét ¢ nhiét do 100°C qua dém. Phan
tmg dugce lam mat, duge loc qua xelit va duoc rira bang 5% metanol trong DCM.
Chét hitu co duge cd va dugc tinh ché bang sic ky nhanh trén silicagel bang cach st
dung 0-25% DCM/(DCM/MeOH/NHsOH 89:10:1) dé tao ra 220 mg (95%) hop chét
& tieu d8 1a chét rén mau vang. "H NMR (400 MHz, DMSO-ds) 6 9,55 (s, 1H), 8,53
(dd, J=1,5, 4,6 Hz, 1H), 8,47 (dd, J= 1,5, 8,0 Hz, 1H), 8,10 (d,J= 1,3 Hz, 1H), 7,48
(d,J=8,7 Hz, 1H), 7,22 (dd, J=4.6, 8,0 Hz, 1H), 7,10 (dd, J= 1,6, 8,8 Hz, 1H), 5,97
(dd, J = 2,4, 9,7 Hz, 1H), 4,29-4,19 (m, 2H), 3,98-3,90 (m, 2H), 3,84 (dd, J = 2.5,
11,4 Hz, 1H), 3,80-3,73 (m, 4H), 3,71-3,58 (m, 3H), 354-3,46 (m, 1H), 3,46-3,38 (m,
1H), 2,60-2,51 (m, 1H), 2,18-2,09 (m, 1H), 2,05-1,97 (m, 1H), 1,86-1,73 (m, 1H),
1,68-1,54 (m, 2H); ES-MS [M+1]": 465,5.
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N-(3-((1,4-dioxan-2-yl)metoxy)-1-metyl- 1 H-indazol-6-yl)-1H-pyrazolo|3,4-
b]pyridin-3-amin (7). Hop chit 6 (230 mg, 0,495 mmol, 1,00 dwong lugng) dugc hoa
tan trong axit trifloaxetic (7,07 mL, 92,4 mmol, 187 duong lugng) trong binh day
tron va duoc khudy cho dén khi xé4c dinh 1a hoan thanh boi LCMS. Phan ung dugc
trung hoa bang natri bicacbonat bao hoa va dugc chiét bang 3:1 CHCI:/IPA (2x). Chét
hitu co két hop duge cd va dugc tink ché bing séc ky pha déo dé tao ra 126 mg (67%)
hop chét & tiéu d& 1a chét rin mau trang: 'H NMR (400 MHz, DMSO-dj) 6 9,36 (s,
1H), 8,47 (dd, J= 1,6, 4,5 Hz 1H), 8,43 (dd, J= 1,0, 8,0 Hz, 1H), 7,98 (d, /= 1,3 Hz,
1H), 7,46 (d, J = 8,7 Hz, 1H), 7,13-7,06 (m, 2H), 4,27-4,18 (m, 2H), 3,96-3,90 (m,
1H), 3,83 (dd, J=2,6, 11,4 Hz, 1H), 3,80-3,71 (m, 4H), 3,69-3,59 (m, 2H), 3,54-3,46
(m, 1H), 3,46-3,38 (m, 1H); ES-MS [M+1]": 381.4.

Hoskosk
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6-brom-1-metyl-1H-pyrazolo[4,3-b]pyridin-3-ol  (1). Metyl  5-brom-3-
flopicolinat (5,00 g, 21,4 mmol, 1,00 duong luong) va metylhydrazin (3,64 g, 79,1
mmol, 3,70 duong lugng) duoc hoa tan trong 1-butanol (45 mL) va phan ing dugc
gia nhiét dén nhiét do 170°C dudi bic xa vi song trong 40 phuit. Phan ung duoc co
va san pham tho dugc tinh ché bing sic ky nhanh trén silicagel bang céach st dung 0-
59, DCM/MeOH d& tao ra 4,60 g (94%) hop chét & tidu dé 12 bot mau tring. 'H NMR
(400 MHz, DMSO-ds) ¢ 8,38 (d, J = 1,9 Hz, 1H), 8,34 (d, J= 1,9 Hz, 1H), 3,78 (s,
3H); ES-MS [M+1]": 228,2.

o)
N\\
N
w4

Br \

6-brom-1-metyl-3-((tetrahydro-2 H-pyran-4-yl)metoxy)- 1 H-pyrazolo[4,3-

b]pyridin (2). Hop chét 1 (2,40 g, 10,5 mmol, 1,00 duong lugng), oxan-4-ylmetanol
(1,47 g, 12,6 mmol, 1,20 duong lugng) va triphenylphoéphin_(6,07 g, 23,2 mmol,
2,20 dwong lugng) dugc hoa tan trong THF (30 mL) va dugce lam lanh dén nhiét do
0°C. Di-tert-butyl azodicarboxylat (3,88 g, 16,8 mmol, 1,60 duong luong) duoc bd
sung va phan tng dugc lam 4m dén nhiét 46 phong. Sau khi xac dinh hoan thanh bing
LCMS phan g dugc c¢d va dugc tinh ché bang sic ky nhanh trén silicagel bang cach
str dung 0-40% hexan/etyl axetat détaora2,71 g (79%) hop chit & tiéu d 13 chét ran
mau tring nhat: 'H NMR (400 MHz, DMSO-ds) 6 8,41 (s, 2H), 4,21 (d, J= 6,5 Hz,
2H), 3,90-3,82 (m, 5H), 3,36-3,28 (m, 2H), 2,15-2,03 (m, 1H), 1,68 (d, J= 12,6 Hz,
2H), 1,41-1,28 (m, 2H); ES-MS [M+17": 326,2.

| 0
0 Ny
ﬂk@m
oY N
H \

123

123/168



44372 124/168

Tert-butyl (1-metyl-3 -((tetrahydro-2H-pyran-4-yl)metoxy)-1H-pyrazolo[4,3-
b]pyridin-6-yl)carbamat (3). Hop chat 2 (2,71 g, 8,30 mmol, 1,00 duong lugng), 2-
di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (317 mg, 0,747 mmol, 0,0900
duong lugng), tris(dibenzylideneaxeton)dipaladi(0) (228 mg, 0,249 mmol, 0,0300
duong lugng), fert-butyl carbamat (1,17 g, 9,96 mmol, 1,20 duong luong), va natri
tert-butoxit (1,12 g, 11,6 mmol, 1,40 duong lugng) dugc hoa tan trong toluen (40
mL) trong RBF. Hon hop duoc loc bang nito va duge gia nhiét & nhigt 6 110°C qua
dém. Sau khi 1am mat hdn hop duoc loc qua xelit va duge rua bang 5% metanol trong
DCM. Chét hitu co két hop duge ¢d va dugc tinh ché bing sic ky nhanh trén silicagel
bang cach st dung 0-40% hexan/etyl axetat dé tao ra 2,50 g (83%) hop chét & tidu dé
1a chét rén mau vang: 'H NMR (400 MHz, DMSO-ds) 6 9,84 (s, 1H), 8,25 (d, J=2.1
Hz, 1H), 8,09 (s, 1H), 4,17 (d, J= 6,6 Hz, 2H), 3,89-3,84 (m, 2H), 3,77 (s, 3H), 3,37-
3,29 (m, 2H), 2,13-2,01 (m, 1H), 1,71-1,64 (m, 2H), 1,49 (s, 9H), 1,40-1,27 (m, 2H);
ES-MS [M+1]": 363,4.
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1-mety1-3-((tetrahydro-2H—pyran—4-yl)metoxy)-1H—pyrazolo[4,3-b]pyridin—6-
amin (4). Hop chét 3 (2,50 g, 6,90 mmol. 1,00 dwong luong) duge hoa tan trong DCM
(69 mL) va axit trifloaxetic (36,7 mL, 479 mmol, 69,0 duong lugng) duoc bd sung.
Phan ung dugc khqu cho dén khi xac dinh 12 hoan thanh boi LCMS tai diém ma
phan Gmg dugc trung hoa bing natri bicacbonat bdo hoa va dugc chiét bang 3:1
CHCL/IPA (2x). Chét hitu co két hop dugc co dé tao ra 1,81 g (99%) sin pham tho
duoc sir dung ma khong cAn tinh ché thém. 'H NMR (400 MHz, DMSO-ds) 6 7,83
(d, J=2,1 Hz, 1H), 6,66 (d, J=2.1 Hz, 1H), 4,12 (d, J = 6,6 Hz, 2H), 3,89-3,83 (m,
2H), 3,63 (s, 3H), 3,50-3,22 (m, 4H), 2,10-1,98 (m, 1H), 1,70-1,63 (m, 2H), 1,38-
1,26 (m, 2H); ES-MS [M+1]": 263,2.
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N-(1-metyl-3-((tetrahydro-2H _pyran-4-yl)metoxy)-1H-pyrazolo[4,3-

b]pyridin-6-yl)picolinamit (5). Hop chét 4 (1,81 g, 6,90 mmol, 1,00 duong luong),
axit picolinic (849 mg, 6,90 mmol, 1,00 duong luong), (1-
[bis(dimetylamino)metylen]-1H-1,2,3 -triazolo[4,5-b]pyridin 3-oxit
hexaflophosphat) (3,15 g, 8,28 mmol, 1,20 duong luong) va N,N-diisopropyletylamin
(6,01 mL, 34,5 mmol, 5,00 duong luong) dugc hoa tan trong DMF (40 mL) va duogc
khudy qua dém & nhiét do phong. Hon hop phan Gmg duoc pha loéng bang etyl axetat
va duoc rira bang nudce (2x). Nudc rira duge chiét nguoc lai bang etyl axetat va chét
hitu co két hop duge lam kho (MgSOs), duge loc va ¢ trong chan khong. Tinh ché
bing séc ky nhanh trén silicagel bang cach st dung 0-70% hexan/etyl axetat tao ra
1,55 g (61%) hop chét & tiéu d& 1a chat rin mau tréng: "H NMR (400 MHz, DMSO-
d6) 6 11,09 (s, 1H), 8,80-8,76 (m, 2H), 8,59 (d, J=2,1 Hz, 1H), 8,20 (d, /= 7.9 Hz,
1H), 8,11 (td, J= 1,8, 7,6 Hz, 1H), 7,74-7,71 (m, 1H), 4,23 (d, J= 6,4 Hz, 2H), 3,89
(dd, J = 3,7, 11,3 Hz, 2H), 3,85 (s, 3H), 3,41-3,37 (m, 2H), 2,18-2,06 (m, 1H), 1,72
(dd, J= 1,9, 12,9 Hz, 2H), 1,44-1,32 (m, 2H); ES-MS [M+1]": 368.4.

kkok

Bang dudi day lam ndi bat ciu tric, khéi luong duge phat hién bang LCMS
c6 do phan giai thip (LCMS phan tich chudi Agilent 1200) va mGlus PAM ECso (tinh
theo nM) trong t& bao mGlus/Ggs cua nguodi co ndng do glutamat ~ECzo trén
Hamamatsu FDDS 7000.
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Hop ) ES-MS mGlu4 PAM EC50
chét Chu tric [M+1]+ (nM)
e
N» Ny G>,‘.
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I %y’ W
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32 Nn Y, 351,3 456
D
33 A= E:f{:@ 351,3 575
S
34 @:\ ’5\“‘%‘ 339,2 529
35 é}iﬂﬁ] 381,0 361
N _
36 i~ 1,'4"?\:3 381,3 176 (n=2)

132



44372

133/168

37 {;T :L& 377,0 306
38 s @ 377,0 601
Y
39 @)L g&l};@k’ 400,8 417
w0 | @:{@h 4159 142
41 (f\ ,@:f@% 416,9 403

133



44372

134/168

42 353,0 81,2
B ,@fﬂh 368,0 75,4
44 o 369,0 53
LIPS S ’b 367,0 63
LIPS ’b 382,0 87,7

134



44372

135/168

47 383.0 36.8
(v
N
Q-*‘\H_J%
48 » 412.9 335
g’-nrx ‘e f‘f—b
49 W L 365,0 30,5
) x
50 @,m N@:ﬁb 365.0 135
i \
51 D b 379.0 40,4

135



44372

136/168

52| L ,@Lfgb 379,0 157
§y on %
%
oA_I°
53 . et 387,3 272
@/Lﬁ/@t\l
54 . 402,4 117
55 Q)L ® '\C 354,0 873
(YW A
56 PP ,nh 369,0 86,8
!

136



44372

137/168
368,0 255
383,0 50,5
384,0 599
366,0 293
380,0 209
|

137



44372

138/168

62 v O 380.0 353
v

63 o /@2{@ 393,0 169
g:; l |

64 3830 89

65 ey ;@gﬂ X 379.,0 134
N A
. n H !

N
66 {}* @ﬁ ! 394,0 398

138



44372

139/168

67 . 381,0 20,2
;"{
68 . G 396,0 131
il ’i ﬁ @ N{
:@‘:
o=t
69 NP 397.0 117
Ny @ ﬂ.;:
70 . ’t} 3710 84,7
71 f@ 386.0 125

139



44372

140/168

7 . ~A 387.0 132
73 : Q 367,0 398
Saae
74 382.0 431
75 0 -- 383,0 431
(¥ ""i
IR
ﬁ\P‘M =]
76 : ,@% ! 382.0 703

140



44372

141/168
77 397.,0 133
iSt""\ﬁ,d':::}Q
78 @H\L o 398,0 255
DR
79 368.4 27,3
80 368.4 36,9
81 d 7’5 369,0 205
(g \
|

141



44372

142/168
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ot ES-MS mGlud PAM EC50
au truc [M+1]+ (HM)
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Bang dudi day lam ndi bat ciu tric, khéi luong duge phat hién bang LCMS

c6 do phan giai thap (LCMS phén tich chudi Agilent 1200) va mGlus PAM ECso (tinh
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theo nM) & t& bao mGlua/Ggis & ngudi co ndng d6 glutamat ~ECyo trén Hamamatsu

FDDS 7000.

Cu tré hmGluR4 PAM | K, Nao-Huyét
au e ECso (nM) tuong
0
0 @N 0
N SN N 75,4 3,09
I/ H \
NH,
0
o) Nap o)
| N
Na SN NF N 86,3 0,72
[ J_H \
NH,
o)
o) |N\ Sy
, o) _
No SN P N 394 (n=3) 1,51
| H \
p
o /©f\<N O 273 2,47
N\ N N
|/ H \
NH,
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L
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N N/ O
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(DO
\ o /©E§N O 201 (n=2) 1,44
A N N
| H H
=
0,
L O O
| N ” 228 (n=2) 1,42
oA
569 (n=2) 1,43
99,2 3,29 (n=2)

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay s€ thiy ro céc cai
bién va cac bién ddi khac nhau co thé duoc thuc hién trong sang ché ma khong nam
ngoai pham vi hodc nguyén ly cta séng ché. Céc khia canh khéc clua sang ché s& 1a
13 rang v4i ngudi ¢o hiéu biét trung binh trong linh vuc k¥ thuat khi xem xét ban md
ta nay va thuc hién sang ché duoc boc 10 & day. Ban md ta nay va cac vi du duoc du
dinh chi nhim muc dich dua ra lam vi dy, va pham vi va nguyén ly thuc su cua sang

ché duogc chi ra trong phan yéu cau bao ho dudi day.
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Tru khi dugce chi ra khéc, tht ca cac sb bidu dién sb lugng cta cac thanh phﬁn,
c4c dac tinh nhu didu kién phan mg, va v.v. dugc st dung ¢ day cAn dugc hiéu 13
duge bd nghia trong t4t ca cac vi du theo thuat ngit “khoang”. Do vy, trr khi ¢6 quy
dinh khéc, cac thong sb dugce néu & day la gid tri xép xi ma c6 thé thay ddi tiry thude

vao céc tinh chit mong mudn dugc xéac dinh bdi sang cheé.
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YEU CAUBAO HOQ

1. Hop chét c6 cong thirc dudi day:

l':ll X1c \
Rs ’
trong do:
Ala
~Z X4

Xja: CH, CRy, hodc N;
Xig: CH, CRy, hodc N;
Xic: CH, CRy, hodc N;
X,: CH, CRy, hodc N;
X3: CH, CRy, hoac N;
X4: CH, CRy, hodc N;

mdi Ry 12 doc 1ap va dugce chon tir H, D, OH, NH,, NR3Rs, ORs, F, CHF», CF3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry tiy y ¢6 mit, doc 1ap va duoc chon tr H, D, OH, CONHa, NH2, NR3R4,
ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, xycloalkyl, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

R;3 dugc chon tir H, alkyl, alkoxy, hodc OH;
157
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R4 duogc chon tir H, alkyl, alkoxy, hodc OH;
Rs dugc chon tir H, hodc alkyl;

R¢ 13 H, CH3 hodc CDs;

R7 12 O hodc —CO—;

Rs 12 lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry duogc thé hodc khong dugc thé va dugc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chura oxy, xycloalkyl, CD3, CFa, CD,-CHs, alkyl, CHs,

n 1a 0-6;

trong d6 mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, c6
thé tuy y duoc thé béng mot hodc nhidu nhém sau day: H, D, OH, CONHa, NHa,
NR;R4, ORs, F, CHF,, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs3, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

hodc mudi duge dung ctia chung.

2. Hop chit theo diém 1, trong d6 hop chit nay c6 cong thue dudi day:

trong do:

Xia: CH, CRj, hodc N;

mdi Ry tiy y ¢6 mdt, doc 1ap va dugc chon tir H, D, NHa, CFs, halogen, F,
alkyl, Me, hodc CDs3;

Rs1a H, CHs hodc CDs;
R71a O hoic —CO—;

Rg1a lién két, alkyl, —NH—, —O—, alkyl-O—;
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Ry dugce thé hoic khong dugce thé va dugc chon tir xycloalkyl, tetrahydrofuran,
1,4 dioxan, xyclobutyl, tetrahydropyran; va

n 14 0-6;
hodc mudi dugce dung ciia chung.

3. Hop chét theo diém 2, trong d6 Ro dugc thé hoéc khong duoc thé va duoc chon tir
1,4 dioxan, tetrahydropyran, dimetyl-tetrahydropyran, tetrahydrofuran, dimetyl-
tetrahydrofuran.

4. Hop chét theo diém 1,

trong do A la:

trong do
X412 CH, hodac CRy; va

R1 1a NHy, F, hodc OH; hoac

trong do

X,: CH, hoac CRy;
X3: CH, hodc CRy;
X4: CH, hoac CRy; va

R1 doc 1ap 1a CH3, F, Cl, NHa, hodc OH; hodc
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0
N\ *
trong do
X4: CH, hodc CRy; va
R1 NHz, hodc OH.
5. Hop chit theo diém 1, trong d6
Rg 12 lién két, alkyl, hodc alkyl-O-;
Ry 1a xycloalkyl, heteroxycloalkyl, aryl, heteroaryl.

6. Hop chét theo diém 3, trong d6:

heteroaryl dugc thé hodc khong duge thé va duoc chon tir isoxazol hodc
pyridin;

xycloalkyl duoc thé hodc khong duoc thé va dugc chon tir xyclopropyl,
xyclobutyl;

heteroxycloalkyl duoc thé hoac khong dugc th8 va dugc chon tu
tetrahydropyran, oxetan, dioxan, tetrahydrofuran, tetrahydro-thiopyran-dioxit,

tetrahydro-thiophen-dioxit, bixycloheteroaryl, morpholin; va
aryl 1a phenyl duoc thé hodc khong duge thé.

7. Hop chét theo diém 1, trong d6 Ry 1a di vong va heteroxycloalkyl 1a 1,4 dioxan,
tetrahydropyran, dimetyl-tetrahydropyran, tetrahydrofuran, dimetyl-tetrahydrofuran.

8. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc dudi day:

Lo O
(T
e 0

s
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trong d6 X4 1a CH hodc C-NHoa.

9. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc dudi day:

0T
R,
Q A\
Rz\/N\,)k /@N
N
I i \
X 4

\/X

trong do

X, 1a CH hodc CRy;

X413 CH hodc CRy;

R:1a NHz hodcF;

Ratiy y c6 mit va dugc chon tr flo;

Ry 12 heteroaryl, aryl, heteroxycloalkyl, di vong chira oxy, xycloalkyl.

10. Hop chét theo diém 9, trong d6 heteroxycloalkyl 1a 1,4 dioxan, tetrahydropyran,
dimetyl-tetrahydropyran, tetrahydrofuran, dimetyl-tetrahydrofuran.

11. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc dudi day:

0 \jb"
N\ /
i \

A NH, R
O o]
N\ " N N\ N/
y \ | M \
F NH, . = NH 5
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o— %, o o
o D ¢
N\ N/ N\ N/ o
N N
H \ ‘ H \
G F
NH, , NH; .,
o/b 0 o
0
o \N 0 \N /\7
N N/ N\ N/ o
b \ | : \
F 7 s 7 NH;

e}
z/ Q
)\
@/
o
Z\Z Pz .
:o:

N\ N/ o F N
N
\ | h N \
/ NH, N / )
[6]
0 N\ | Y
N\ N/
H \
F , hoac
O
o N
" N/N 0
N
\
F

hodc mudi dugc dung cua chung.

12. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc dudi day:
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I/ H \
NH,
@)
N
@) | N \N @)
N\ N = N/
| A H \
NH,
@)
@) N\ N\
N |/ N O
A N N
| H \
_
(D b
AN N N AN N N
| A H \ I P \
NH, NH, |
0 0,
N N
O | N \N @) @) | N \N Co
| A H \ | P \
NH, NH, |
R %
i /Ejjé /7 i /©f\< (J
N N
N~y N 0O N~y N O
| H \ | H \
_ _

163



44372 164/168

| ¥ T N \
= =
O. H
J@ETN
o { q
N
Ny N D
I/ H \
F b
0}0 0
0
N @f\% Oj O@ﬁ“ o
I\ N N\ |N\ N ”
= H = H
O. H
— N
0 (L 2
N @N © O/@EZ,; F
N N N AN N N
| H H | H \
= A
0 N
N
SN
I/ H \
F ;

hoic mudi duge dung ciia chiing hodc dan xuat duge dung cua chung.

13. Hop chét c6 cong thirc dudi day:
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% 0
[j\i Q\*\N )
N / O
X N N
H
= NH,

\

ho#ic mudi dugc dung cua no.

14. Dugc phdm chira hop chét c¢6 cAu tric dugc thé hién bang cong thuce dudi day:

AIN

R7 Rg—Rg

N X
H 1C \
Re .
tI'OIlg do:

A duoc chon tr

Xia: CH, CRy, hodc N;
Xig: CH, CRy, hodc N;
Xic: CH, CRy, hodc N;
Xsa: CH, CRi, N, NH;
Xsm: CH, CRi, N, NHy;
X,c: CH, CRy, N, NHa;

Xop: CH, CRi;
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mdi Ry 12 ddc 14p va dugc chon tir H, D, OH, NHz, NR3R4, ORs, F, CHF», CFs3,
halogen, F, alkyl, Me, CDs, xycloalkyl, CN, metoxy, alkoxy, alkyl-metoxy, hodc
alkyl-alkoxy;

mdi Ry 13 doc 1ap va dugc chon tir H, D, OH, CONHa, NH,, NR3R4, ORs, F,
CHF», CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, xycloalkyl, CN, metoxy,
alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

Rs dugce chon tir H, alkyl, alkoxy, hodc OH;
R4 dugc chon tir H, alkyl, alkoxy, hodc OH;
Rs duogc chon tir H, hodc alkyl;

R 1a H, CH3 hodc CDs;

R71a O hoac —CO—;

Rs 1a lién két, alkyl, -NH-, -O-, alkyl-O-;

Ry dugc thé hoac khong duogc thé va dugc chon tir H, heteroaryl, aryl,

heteroxycloalkyl, di vong chira oxy, xycloalkyl, CDs, CF>, CD,-CHs, alkyl, CHs,

n la 0-6;

trong do mdi heteroaryl, aryl, heteroxycloalkyl, xycloalkyl, khi dugc chon, ¢6
thé tuy y dugc thé br:ing mot hoac nhiéu nhém sau day: H, D, OH, CONH2, NHo,
NR3R4, ORs, F, CHF, CF3, halogen, F, alkyl, Me, O-Me, alkyl-O-Me, CDs, CN,
metoxy, alkoxy, alkyl-metoxy, hodc alkyl-alkoxy;

hodc mudi dugc dung ctia ching, va chat mang dugc dung.

15. Dugc phdm theo diém 14, trong d6 hop chét c6 cong thirc dudi day:
(0] 0.
C s O
Sae
=%

trong d6 X4 1a CH hodc C—NH>; hoac mubi dugc dung cia nd va chét mang

dugc dung.
16. Dugc phim theo diém 14, trong d6 hop chét c6 cong thirc dudi déy:
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0 o
o~y
N\ \N/ o]
l & \
PN

NH,

hoic mudi dugc dung cia no.
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